* 3 pole 7.5 amp 
* 5 million ops. min. 


* 12/4 each per 1000 
Single pole 9!7 each 
per 1000 


* 2 pole 5 amp 


* 5 million ops. min. 


* 14/8 each per 1000 


P.O. 3000 RELAY 


%* Manufactured to full 
G.P.O. specification, 
also to 
Industrial Standards 


* Contacts up to 30 amp 


Wireless World JUNE, 1967 


ex stock in 7 days 
*C.S.A. APPROVED IN CANADA 


MHP Plug-in relay 


* 4 pole, 1 amp 
* 100 million B | & Snap action microswitch relay 
operations % 7.5 amp.1 million operations 


each : 2 ss 
%*& 2pole 15 amps 13/- per 1000 “ Also: available in plug-in 
version 


* 5 million operations minimum SOLDER TERMS 
* 17/8 cach per 1000 d . * 7/5 each per 1000 


2pole Bf= each per 1000 


*MKP Plug-in relay | *MK103 MK403P NEW Plug-in relay 


%* Single pole 3 amp “ > cee 
*& 1 million operations : i 4 pole 3 amp 
Vane a 5 million 


* 5/11 each per 1000 A operations minimum 
29/- each per 1000 
SOLDER TERMS 


pi 


ar * 21 19 cach per 1000 


made to measure 
APPROVALS: C.E.G.B. No. 131 & 92° B.R. 
POST OFFICE KRL - U.K.A.E.A. 


P.O. 600 RELAY] COMPONENTBOARD| CONTACTOR 
P304 K700 RELAY 


Compact version of 
BPO 3000 relay 
Contacts up to 10A 
Sensitivities relay 

down to 30mW 3 § i Contact up to 

Up to 18 contact : 4 30A240V a.c. 
springs i Sensitivities down 
, to 45mW 


PTFE armature 
bar/lifting rods 


High-current/high- 
voltage 3000-type 


P33 
PLUG-IN RELAY 


%* Plug-in version 

to BPO 3000 relay, 

made to measure 

for Industrial : 

Applications Plug-in component 
* Contact ratings up board unit for low 

to 10A/750V it Cost, easy 

' F chassis fabrication 


Positive-lock ry 
retaining clip } 15/- each per 500 
30 million ; 

Operations minimum FROM STOCK 


KEYSWITCH RELAYS LIMITED 
KEYSWITCH #-{> LAYS 120/132 Cricklewood Lane - London NW2: fel: 01-452 3344 
elex: 262754 
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When is an Avo meter not an Avometer? 


id | 4 
When it tests nuvistors, compactrons & 13-pin valves 


The new Avo VCM163 Valve Characteristic Meter is one of the most versatile 
valve testers ever developed. With facilities for testing valves with as many as 13 
pin connections (and 2 top caps), plus recently introduced types such as nuvistors 
and compactrons, the VCM163 provides both rapid fault diagnosis and compre- 
hensive static/dynamic characteristics data. Nevertheless, it is even simpler to 
use than previous models -— no backing-off is required. A separate meter displays 
mutual conductance values continuously during testing, and there is pushbutton 
monitoring of screen parameters. The full range of h.t. voltage—12.6V 

to 400V — can be applied to anode and screen, heater voltage is adjust- 

able in 0.1V steps from 0 to 119.9 and grid voltage may be varied con- 

tinuously from 0 to 100V (calibrated). Get complete information about 

the VCM163 from your local dealer or Avo Ltd, Avocet House, Dover, 

Kent. Telephone Dover 2626. Telex 96283. Mi 
AVQ MEANS BASIC MEASUREMENTS ALL OVER THE WORLD 
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VERSATILITY 


I. VARIABLE VHF ATTENUATORS TYPE RV 


Supplied singly or in tandem, and in the latter con- 
figuration provide up to 110 dB in 1 dB steps. Com- 
bining robustness with moderate cost, they employ 
ladder networks and operate up to 200 Mc/s. 


2. SWITCHED ATTENUATOR TYPES 687A and 
687B with BNC Connectors. 
Exceptionally compact, measuring only 54 x 12 x 
23in. Provide precise switched attenuation from 
1-100 dB in steps of 1 dB over the range 0-300 Mc/s. 


3. VARIABLE ATTENUATOR TYPE LE.I0 
Carefully designed for high performance and con- 
venient operation. Frequency range DC-500 Mc/s, 
covers 0-121 dB in steps. 


Write today for fully illustrated literature on the 
complete range of Hatfield Attenuators including the 
new Type 708 and for a copy of the new edition of 
the Short Form Catalogue. 


STAND 102. R.E.C.S. OLYMPIA 
May 23—26th. 


Hatfield Type @ Attenuators are available for the ranges of 
0 to I.1 dB in 0.1 dB steps, Oto 11 dBinI dB steps, or 0 to 110 
dB in 10 dB steps, frequency range DC to 500 Mc/s, with 
They have low 
insertion loss, good V.S.W.R. and since they are matched 
both ways can be used equally well in equipment or inserted 


impedance levels of 50 ohms or 75 ohms. 


HATFIELD BALUN 


WIRELESS WORLD 


Two Hatfield Type Q Attenuators are employed in the Cossor 
CRM 555 Precision ILS/VOR Ramp Test Set. Representing an im- 
portant advance in meeting ramp test requirements, the accuracy 
and flexibility of this equipment are such that it meets the require- 
ments of Autoland Systems yet its compactness and design permit in 
situ testing for sensitivity and accuracy of JLS/VOR systems. 
Photograph below reproduced by courtesy of Cossor Electronics Ltd. 


HATFIELD INSTRUMENTS LTD., Dept. W.W., Burrington Way, Plymouth, 


in lines without mismatch. Typical applications are found in 
the distribution of RF test signals for production line testing. 
On standard models the shaft extends lin. at the front only 
but an alternative version can be supplied having a half-inch 
extension at the rear where combined manual and electro- 
mechanical operation is required. 


Devon 


Telephone: Plymouth (0752) 72773/4 Felegrams: Sigjen Plymouth. 
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The new teacher 


English Electric Valves supply the vidicons for most of the closed-circuit TV 
cameras made in Britain, including those used in education. Their popularity with 
TV camera makers and users is because EEV vidicons give unusually high resolu- 
tion, high sensitivity and short lag, besides being proved reliable. In many applica- 
tionslives of more than 8,000 hours have beenachieved. Such reliabilityis essential 
if hundreds of school children are not to gazeatablank screen halfway through the 
geometrylesson. EEVvidicons are available with two different values of heater cur- 
rent, 6.3V/600mA and 6.3V/95mA, and with either separate mesh or integral mesh 
construction. For further technical information and the name and address of your 
nearest stockist write to: ; 


ENGLISH ELECTRIC VALVE COMPANY LIMITED  ctetmsrorp, Essex. TELEPHONE: 3 19%. 
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controlled soldering starts with an Enthoven preform 


The right amount of solder, in the right place, every time. The right alloy 


to suit the surfaces to be joined. The right flux for effective wetting. The 
right heat-source. Enthove 


--- ENTHOVEN 
37 SOLDERS LIMITED 


New free booklet describes 
the complete range of 
Enthoven Solder products... 
preforms among them. 


= 

I 

I 

I 
J 


Ask now for your copy ie Sales Office, Head Office & Works: 
of ‘Soldering with Enthoven’. ak ee Dominion Building, South Place, London, E.C.2 
ee Telephone: 01-628 8030 
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ELEY ABTS BOM 


If you can’t find the 
Vacuum Capacitor 
you need in here 


We'll make it. 


We make glass high vacuum variable capacitors from 30 
to 3000pF, glass fixed from 6 to Q00pF, ceramic variable 
from 250 to 2300pF and ceramic fixed from 6 to 100pF, at 
voltage ratings from 3 to 30kV. If this isn’t enough for your 
purposes, get in touch with us and we will make what you 
want, if it’s technically and commercially feasible to do so. 
ENGLISH ELECTRIC VALVE COMPANY LIMITED  cHELMsForp, ESSEX. TELEPHONE: 61777 
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Taylor Fynelines don’t just 
look good. Every one of 
them gives you 7 invisible 
but important advantages: 


1 Proven Centre-Pole 
Movement 

2 High Torque-to-Weight Ratio 

3 Shock-Proof Jewel Bearings 

4 Magnetic Shielding 

5 Maximum Coil Clearance 


6 BS89/54 ‘Industrial’ 
Accuracy 


7 Non-Fading Scales 
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There are eight different Fyneline ranges to meet a very wide 
variety of panel meter applications. And in most ranges, full-scale 
deflection can be produced by 10mV-1000V dc, 10pA-30A dc, 
10-1000V ac, 50uA-50mA ac, or thermocouple outputs of 
10mA-5A. Maximum currents can, of course, be increased by ex- 
ternal shunts or transformers. Both unbreakable fronts and trans- 
parent mouldings with coloured insets (as illustrated) are available 
in every size; all mouldings are completely flat for shadow-free 
readings. No wonder Taylor Fynelines are setting new standards 


avy bor 
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in panel meters. For complete 
technical and price information, 
write to Taylor Electrical Instru- 
ments. Ltd., Montrose Avenue, 
Slough, Bucks., or telephone 
SLough 21381. Telex 84429. 


Til 


237 North American TV Statio 
EEV long-life Image Orthicons 


The North Americans have the most highly-developed TV service in the 
world. That’s why we think you'll find it significant that so many of their 
commercial and non-commercial TV Stations—all those pin-pointed on the 
map above—use EEV ELCON long-life Image Orthicons. Why are they so 
successful? We could, perhaps, explain about their sustained picture 
quality, constant sensitivity, contrast stability, stick-free pictures and the 
rest, but you'll want to read the technical facts for yourself. You'll get them 
by return if you write for your free data about EEV ELCON long-life Image 
Orthicons — including data on colour-matched sets of 3-inch tubes — to: 


ENGLISH ELECTRIC VALVE COMPANY LIMITED cents THROUGHOUT THE WORLD 


CHELMSFORD, ESSEX, ENGLAND. TELEPHONE: CHELMSFORD 61777. TELEX: 99103 TELEGRAMS: ENELECTICO CHELMSFORD 
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You name the 

delivery date for one of 
these Plessey 

Communications receivers 


seenenneneneinettiome ese 


PVR800 SERIES 


Synthesizer tunes to 
any one of 

2.5 million frequencies in 
10 c/s steps over 

the range 3 to 

27.5 Mc/s—or can be 
pre-selected to 

any one of six instantly. 
Wide band circuits, 
wide variety of 
reception modes, 

FSK, SSB, ISB. 
Conforms to CCIR. 
recommendations, 


PVR525 


Dual diversity FSK receiving terminal providing 
efficient point-to-point communication 

at economic cost. Selection of any one of six 
channels in 2 to 30 Mc/s range. 


We'll meet it 
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Plessey Radio Systems Division has a reputation for 
high quality equipment and world-wide service. 

The quality of this equipment is exemplified 

by a range of trendsetting 

all-transistor communications receivers. 

They come from Plessey—Britain’s largest 

producer of communications equipment. 

And they're available now for 

immediate delivery. 


PVR153A 


Six channels can be set to any frequencies 
in the 2 to 30 Mc/s range. 
Suitable for AM, CW and SSB reception. 


a 


end today for further facts—or telex 23166 
The Plessey Company Limited, 
Radio Systems Division, Ilford, Essex, England 


Please send further details about the 
(_] pvreoo... [_] Pvrs25... [_] PVR153A [| PR155. 


POSITION ioses ep ccecscccssnarenseceetavcnnescezscnsscsceeitcegeenssseceseea ee cerseetoreaenezens 
GOMPAINY occsccsicccciccdaseccnn ccs cree cerca eeeesepesseuss ese teeenntseatrsneneesS 


PD DRES Soc vsuiccnccno ces ccccvancconincawonvonvescaeconencsenanisnanaee tavesctennacstaunenessnease 


PR155 


Better than 100 c/s resolution in the 

range 60 kc/s to 30 Mc/s. Short term drift less 
than 5 c/s, less than 5pV radiation, 

CW, AM, SSB operating modes. 

Easy to operate with two tuning controls, 
simple to maintain through 

modular construction. 


@ PLESSEY Electronics 


@ PE(E)26C 
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here are 3 good reasons 
why people enjoy 
building Heathkit electronics... 


1 The Creative Enjoyment and Unique Self-Satisfaction of “ Do-It-Yourself.” People who build 


Heathkit electronics come from many different backgrounds . . ; men in factories and offices; professional 
men from doctors to solicitors; housewives and career girls . . . even youngsters of all ages. The majority 
‘of them possess no special kit-building skills or electronic knowledge . . . just the ability to follow non- 
technical step-by-step instructions which even show how to solder. 

These people also have something else in common. They enjoy the unique challenge kit-building offers . . . 
a chance to create a useful, sophisticated product from their own individual effort. A chance to enjoy a 
fascinating hobby that’s different from the everyday routine. A chance to have enjoyment and relax .. . 
to forget daily problems in the peaceful pleasures of building a kit. ; 

But the biggest thrill comes when they finish and turn it on. They experience that exhilarating sense of 
self-accomplishment. That feeling of personal victory when you’vée done something you doubted you could 
ever do. j 


A Finished Product That Will Provide Years Of Superlative Performance. Many years of accu- 
mulated kit engineering, the most experienced staff in the business, are brought to bear on design problems 
in all Heathkit product lines. And each product line has its own staff of engineering specialists, who devote 
their efforts to bringing you the latest techniques and advances in the “ state of the art.” 

In addition, each new kit design must survive several Stages of rigorous laboratory testing. And all kits are 
continually “‘ field-tested ” by people who are qualified to judge their performance. These tests are your 
assurance that every Heathkit is “ specification guaranteed”, . . your assurance of long, dependable life 
that’s as trouble-free as humanly possible. 

But don’t take our word for it. Compare the specifications. Read the reviews by respected electronics 
and hi-fi editors. Or ask any Heathkit owner . . . you’ll find plenty of them around. 


Up to 50% Savings Over Factory-Built Versions. Besides the fun of assembly and the high degree 
of quality, building your own Heathkit is economical. All kits represent considerable savings over comparable 
factory models . . . some selling for two or three times the Heathkit price. It’s like getting paid for the 
hours you spend enjoying this latest space-age hobby. 

The reasons for these significant savings are simple. First, you build it yourself, therefore the labour costs 
are eliminated. Second, you buy direct from the manufacturer, therefore no middleman profits are added 
to the price. 

And yet, we offer more services than many dealers . . . liberal credit terms, advice on product selection, 
free technical consultation if you ever need it, and complete servicing facilities. You shop in the comfort 
of your home and get delivery right to your front door (and who doesn’t get excited when a package arrives 


in the mail). 

Heathkit offer Britain’s largest selection of electronic kits . . . over 150 exciting, different kits . . . some- 
thing for every interest . . . all described and illustrated in the FREE 32 page 1967 Heathkit Catalogue. 
Use the coupon below to send for your copy now . . . you'll enjoy it. 


Heathkit 22 


to get started, 
send for this Catalogue 
| ... it’s FREE! 


ee eee es HEATHKIT———— 


| To DAYSTROM LTD. Dept. WW-6A 
| Gloucester, England. Tel: Glos 20217 


| C Enclosed is £ Please send model(s) 


| Please send me FREE Heathkit Catalogue 
on Hi-Fi in your home and planning a Hi-Fi system. 


| Name 
ee 
Mail coupon or write DAYSTROM LTD., Dept. 


bs SS er te ce seein | WW-6A, Gloucester for your personal FREE copy. 
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32 pages packed with Britain’s largest selection of 
electronic kits ... over 150 in all... complete lines 
of stereo/Hi-Fi models, amateur radio gear, test 
and laboratory instruments, PA/Guitar amplifiers 
and educational kits. Includes helpful information 


ea | 
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THE QUALITY KIT-SETS j 
ANYONE CAN BUILD ) 


he et i 
. 


SAVE MONEY BUILDING 
ANY HEATHKIT MODEL 


a 
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3in. PORTABLE SERVICE 
OSCILLOSCOPE Model OS-2 


Modern styling, lightweight and compact size, make 
this the ideal ‘scope for service man, laboratory 
technician, amateur radio enthusiast or hobbyist- 
“YY” bandwidth 2 c/s-3 Mc/s + 3 dB. Sensitivity 
100 mV/cm. TB 20 c/s-200 ke/s. in four ranges. Mum 
metal c.r.t. screen. Dimensions Sin. wide x Jin" 
high X I2in. deep. We. 921b. 


Kltsa sane £23.18.0 Assembled £31.18.0 
Outstanding value in a low-priced *scope. 


LOW-PRICED SIGNAL 
GENERATOR. Model RF-IU 


Provides extended frequency coverage on 
6 bands on fundamentals and harmonics. 
Ideal for the alignment and trouble 
shooting of RF, IF and audio circuits. 
Large, easy-to-read dial. Pre-aligned 
coil. and bandswitch assembly. RF 
output of at least 100 millivolts, 100 ke/s— 
100 Mc/s. fundamentals up to 200 Mc/s 
harmonics. 400 cycle audio signal with 4y. 
output. Dimensions 9tin. wide X 64in. 
high x 5in. deep. 


Kit....£13.18.0 Assembled £20.8.0 


YU UNNLULLUVOUEUOONUUEQSUUUEOULL LETH MM =k 


Sin. Flat-face GENERAL PURPOSE 
OSCILLOSCOPE Model !10-12U 


An outstanding oscilloscope 


“Y” sensitivity: 10 mV. r.m.s. per cm. at | ke/s. 
Bandwidth 3 c/s-4.5 Mc/s. Frequency compensated 
input attenuator X!, X10, X100, T/B. 10.c/s-500 ke/s. 
in 5 steps. Two extra switch selected pre-set sweep 
frequencies in T/B, range. T/B. output approx. 
10 v. peak to peak. Built-in IV calibrator. Facility 
for ““Z” axis modulation. Electronically stab lised 
power supply. Power req. 100-250 v. A.C. 40-60 c/s. 
80 watts. Fused. Front panel, silver and charcoal 

stsenaes grey. Cabinet, charcoal grey, size 88 X 14 X I7in. 
deep. Net weight 231b. 56-page construction and operation manual. 


Kit......£35.17.6. Assembled £45.15.0 


De Luxe 6in. VALVE VOLTMETER 


Model IM-I3U 

Modern styling. Extra features. The ideal VVM 
for the Electronic Engineer. 6in. Ernest Turner 
200A. meter with multi-coloured scales. Unique 
gimbal bracket allows bench, shelf or wall mount- 
ing. Measures A.C. (r.m.s.), D.C. volts 0-1.5, : 
5, 15,50, 500, 1,500. Resistance range 0.1 to 1,000MQ with int. battery. Vernier 
action zero and ohms adjustment. Roller-tinned printed circuit. High input 
resistance (11IMQ). Comprehensive assembly-and operation manual. Size 5X 
124: 43in. Complete with test prod and leads. 


Kitvccsss ....£18.18.0 Assembled £26.18.0 


PRM 


COMPARE ANY HEATHKIT MODEL FOR PRICE, PERFORMANCE, QUALITY 
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The CAR RADIO you have asked for, Model CR-1 
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Enjoy the BBC stereo FM transmissions 
with the New de Luxe 


TRANSISTOR STEREO FM 
TUNER (Model TFM-I!S) 
Mono version TFM-IM also available. 


Designed to harmonise and match the “International Class”’ de luxe transistor 
amplifier, AA-22U. 


x Professional, elegant, slim-line styling 


al 


Complete your motoring pleasure with 
this small, compact, high performance unit. 
Superb longwave and medium wave enter- 
ge.) tainment wherever you drive. For 12 v. 

positive or 12 v. negative earth systems. 


+ 8 latest semi-conductors (6 transistors, 2 diodes) 
+ Powerful output (4 watts) will drive two loudspeakers 


% Tuning range 88-108 Mc/s. Optional extra. F 
* 14 Transistor, 4-diode circuit Walnut veneered %* Extremely low battery consumption 
* Pre-assembled, pre-aligned RF Tuning heart cabinet £2.5.0 * Pre-assembled and aligned tuning unit 


*% 4 stage LF. amplifier 

4c Own built-in power supply 

Available for your convenience in separate parts and can be built for a 
Total price kit Model TFM-IM (Mono) £20.19.0 incl. A 

Total price kit Model TFM-IS (Stereo) £24.18.0 incl. P.T. 


* Tastefully styled to harmonise with most car colour 
schemes 

Supplied in two units, RF amp. kit £1.13.6, incl. P.T. IF/AF amp. 

kit £11.3.6. TOTAL PRICE KIT (excluding L.S.) £12.17.0, 

incl. P.T. Quality 8in. x 5in. Loudspeaker £1.16.1, incl. P.T. 

LY 
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A Low-cost transistor stereo Amplifier 3 + 3 Watt output 
Model TS-23 

Breaks the price barrier in transistor 
amplifier cost. Incorporates all the 
essential. features for good quality 
reproduction from gram, radio and 
other sources. 


At last, good performance from a ‘ MINI’ Speaker with 
the AVON compact speaker system. 

Fully finished cabinet facilitates faster 
construction. This model offers sub- 
stantial saving in price over models of a 
similar size and performance. 


*& Mini size—only 73in. w. x I3zin. h. x 8zin. deep 

+ For use with amplifiers with 8-160 output impedance 
% Beautiful fully finished wooden cabinet 
* Two special loudspeakers, 6in. bass, 3in. HF unit 


In two separate parts, can be purchased for a total kit price of 
£13.16.0, incl. P.T. Send for full leaflet. 


%& 3 watts rms (15 ohms) per channel 

+ Wide frequency response 15 c/s to 18 Kc/s —3 dB 
3k New compact, professional slim-line styling 

% For free-standing or cabinet mounting 

Price Amplifier TS-23 (less Cab.) KIT £17.15.0 
Amplifier and Cabinet KIT £18.19.0 


Mail TODAY for your FREE Copy of the Heathkit catalogue 


Mail Order prices quoted incl. Post U.K. Retail prices 5% extra. [Te DAYsTROM LTD. Dept. WW6, Gloucester.. Tel. Glo. 20217 
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| a eee Please send me FREE CATALOGUE (Yes/No) Please send FREE copy of Cata- | 
( WELCOME 233 Tottenham Court Rd. W.I. ! Please send me model(s)......+e-eeseeeeeeretereeees | logue to my friend. | 
j TO OUR Tel.: 01-636-7349 } For which | enclose £ s d post paid. 

1 LONDON t | WNIAME: cicis jos vaseaseeecnense | 
7 Opening times: . | re eairags Sag cre aSa ich Ses ere See | 
{ HEATHKIT | Mon.-Fri. 9 a.m—s.30 p.m. {  UiBlock Capitals) ADERESiin vos cessesenconnae 
j CENTRE Re © ant aa i J ADDRESS «00.0.0... 00ssseeeeereersescceeeenenanes | 
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NOW - the PLESSEY 70 
radio telephone with 


SOLAR POWER 


‘SUNCOM’ for simplex emergency calling 


‘SUNTEL’ for duplex calling 


A radio telephone link is cheaper and easier to install 
than a good quality copper wire circuit at 3 miles. For 
emergency uses, or over difficult terrain line systems may 
be impossible or too costly to install. In any situation, 
Plessey can provide full line integrated radio systems 


with these benefits — 
low installation costs, 


less maintenance, greater reliability 


And now two solar powered versions of the Plessey 700 
— SUNCOM and SUNTEL, pole mounted sets operating 
in the frequency bands up to 470 Mc/s. Suncom is ideal 
for remote, emergency services. Calls can only be initiated 
from the remote station, thereby conserving power. 
Suntel however, provides ful duplex telephone services. 
Both are fully transistorised and have optional 


outputs from 1. to 10 watts. Solar converters are 
specially made to meet individual operational 
requirements and can provide full telephone 
facilities 24 hours a day. Signalling units are 

‘ available to meet a wide variety of conditions. 


Chosen for Motorway in Ghana 


Plessey SUNCOM has been chosen for. the 


emergency service on a new motorway 


in Ghana— believed to be the first application 
of its type-in the world. The installation showed 


a saving of over 60% 
compared with buried cables. 


and installation service is available, 
Write for full information to: 

The Plessey Company Limited, 

AT & E (Bridgnorth) Division, 
Bridgnorth, Shropshire, England. 
Telex : 33373 


A comprehensive system planning, surveying 


PLESSEY Electronics 
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NEI Did you hear the ‘Ditton 15° 


GDsI7 


at the Audio Fair? 


The ‘Ditton 15’ is Celestion’s new 3 element compact loudspeaker enclosure. Although only 1 cubic 
foot in size, this full-range 15 watt system gives improved bass performance over simple closed boxes 
because of a new concept in design—ABR (Auxiliary Bass Radiator). 


ABR gives the following advantages: 

m extended low frequency response down to 30 Hz 
wg high sensitivity 

= lower distortion 


In addition, the ‘Ditton 15’ employs an entirely new 8” bass unit, plus the famous HF1300 Mark II 
high frequency unit. 


See and hear the ‘Ditton 15’ at your nearest High Fidelity Dealer or complete the coupon below for 
illustrated leaflet and further details. 


— the latest product of Celestion 
know-how and enthusiasm 


Rola Celestion Ltd. 
FERRY WORKS, THAMES DITTON, SURREY 
TELEPHONE: 01-398 3402 


Please send me the ‘Ditton 15’ leaflet and details of the 
‘Studio Series’ loudspeakers. 


Celestion a 


loudspeakers for the perfectionist ADDRESS 


a 
i 
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Bo ovame 
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MAGNETIC RECORDING 


TYPE “A” 


TYPE “R” 


TYPE “DR 


TYPE “Xx” 


TYPE “T” 


Standard 1/2 track, Record/Playback 
and Erase. Many special versions can 
be made to customers’ requirements 
such as narrow track—raised track— 
or cut-away for cine use. Ideal head 
for dictating machines, etc. Size 
Zin. dia. by gin. long. The round 
body makes for easy azimuth adjust- 
ment and takes up a minimum of 
space. Head has internal screen and 
fly leads for easy wiring. 


Size is fin. square at the front 
with body jin. dia. by in. long. 
Curved front din. radius. This head is 
available in a wide range of Record/ 
Playback impedances. Also available 
as Erase. This novel design possesses 
many advantages over comparable 
types — higher output — lower 
losses— extremely good H.F. res- 
ponse—very low noise pick up— 
has internal mumetal screen. Round 
bedy aids mounting arrangements— 
easy azimuth alignment. 


a” 


Exactly as Type R except body is 
io in. square along its length providing 
simple mounting arrangements. The 
Erase versions of R and DR types 
are double field heads. These are 
not just double gaps but two Erase 
heads. in one, giving better than 
60dB erasure of a saturation (-; 6dB 
on full record level), | k/c recording 
at 32 ips. 


1/1 — 1/2.— 2/2 and 2/4 Heads for 
ain. tape. Record/Playback and 
Erase Heads for high quality tape 
recorders. Size only sin. cube and 
available in a whole range of imped- 
ances. Excellent HF performance, 
efficient screening and very low cross- 
talk are features of the R/P head. 
Mounting brackets are available for 
twin or triple head assemblies. 


Built -into a deep drawn mumetal 
case ensures’ complete shielding. 
Type T is the protruding pole type 
with special narrow track (as narrow 
as .002in.) and can be made as a 
Record/Playback or Erase Head, or 
combined Record/Playback/Erase 
Head, or even Record/Playback and 
self-oscillatory Erase Head. The 
Erase track can be made wider than 
the R/P track on the Combo Head, a 
fully screened lead is incorporated 
as part of the head. 


i 
E 
A 
D 
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BY 


SINGLE TRACK COMBO TYPE « xX” 


Designed as a combined Record/ 
Playback/Erase Head for the com- 
mércial market, such as telephone 
answering machines. Built into tin. 
cube deep drawn mumetal case it 
incorporates the R/P features of R- 
Type head. The Erase track is made 
wider than the R/P track to ensure 
complete erasure and to overcome 
machine to machine alignment toler- 
ances. 


A brand new concept in combination 
head design incorporating all the 
best features of the X-Type head 
combined with integral erase facili- 
ties. Accurate gap alignment be- 
tween tracks makés this head 
eminently suitable for high quality 
stereo use. The one piece deep 
drawn mumetal case (only gin, cube) 
ensures complete screening across 
the front as well as the sides. 


MULTITRACK 


Available to special order in Two- 
Four-Eight or Sixteen tracks, or to 
specification. These tracks are 
located by precision machined slots 
and track dimensions and positions 
remain consistent. The track to 
fixing base dimensions are held to 
tight limits and any tolerances are 
non-cumulative as each track is 
indexed from the base. Special 
Purpose optical equipment ensures 
a high order of accuracy in the align- 
ment of the head halves. Erase 
heads, identically sized to the R/P 
head are available to special order. 


TYPE “W” ERASE 


Designed especially for the Cassette 
Type Recorder using .15in. wide tape. 
Built-in tape guides are a feature of 
this head. The Standard type now 
in production is }-track but a com- 
patible Stereo version will soon be 
available. The high Q factor of Type 
W Erase gives maximum economy in 
battery applications. 


TYPE “Ww” R/P. 


The Record/Playback Head for 
Cassette Recorder incorporated in 
a deep drawn mumetal case ensuring 
complete screening. As an integral 
part of the head the mounting plate 
is of tempered Beryllium copper to 
provide a-simple azimuth adjustment. 
The winding is centre tapped to give 
the option of presenting a lower 
impedance to bias and signal sources 
during recording. 


MARRIOTT MAGNETICS LTD. 


Waterside Works, Ponsharden, Penryn, Cornwall. 


Phone Penryn 3191/3363. 


London Office: Phone Wembley 7493 


ARTICLE TO THE VERY HIGH QUALITY 

: OUR TECHNICAL KNOWLEDGE MAKES IT 
POSSIBLE TO DEVISE, PLAN AND PRODUCE THE MOST VERSATILE RANGE OF HEADS IN BRITAIN—FOR EITHER TAILOR- 
ALL DIVISIONS OF RECORDING: 
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cal assist 
electronic valve users 


SEULe eee: 


ECC83/12AX7: 2D21/EN91: GAKSW/M8100: ECF82 /6U8 
We supply many thousands of these and similar everyday 
valves to both small and large equipment manufacturers. 


org ‘ Hy 3 eed re 2, 
Eee AEG 


JUNE, 1967 


5 
eat AG 


 GAWS8A: GDKG/8136: 5642: 12BY7A . 
fy Users of American Instrumentation rely upon us to provide 
Hj a speedy replacement service in valves not easily obtainable 


in this country. 


CV4010: CY2578: CV2134 

The special needs of Government Establishments and Depart- 
ments are regularly catered for by us. Our stocking policy 
ensures positive ability to supply even obscure types. 


A.R.B.: M.0.A. 


We maintain stocks of valves approved by the Air Registration 
Board and Ministry of Aviation making available an “ off-the- 
shelf” service in released items for the first time. 


OUR ORGANISATION draws upon the resources of electronic valve manufacturers 
all over the world. It responds immediately to your requirements. A catalogue 
of over 1,000 specific types is available to bona-fide users through the Wireless World 


PINNACLE ELECTRONICS LTD 


ACHILLES STREET » NEW CROSS ° LONDON S.E.14 
Tel: Tideway 7285 


innacle 
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AVG 28 DAY 


LITTLE KING MINI-POWER RELAYS 


Screw-Fix type 2, 3 & 4 pole 
Quick-Change (Plug-in Type). 
2 & 3 pole. 

12 & 24 VDC, 100 & 240 VAC. 
Ex-Stock. * 

Little space required: Screw- 
Fix 1.7 sq. in., Quick-Change 
2.0 sq. in. King size switch- 
ing: Screw-Fix 2 kVA, Quick- 
change 1.5 kVA. 10 million 
operations «(proof tested to 
27 million). 


Power transfer = 1,500. 
Max. current gain — 1,400 (coil to all contacts). 
LK2C (2 pole screw-fix type)—I0 amps./400 volts (1,000 VA max.) per pole. 


PRINTACT x, 
Printed Circuit Relays. 6, 
Palladium/rhodium contacts. Size: Zin. cube. 
Weight: 0.8 oz. Dielectric test: 1,000 VRMS 
60 cps. Bifurcated double-break contacts; 
Balanced armature; Enclosed housing; Plug-in 
application; Encapsulated coil; Quick-release 
and latching types in same housing 


12, 24 VDC. 


MINI G.P. 


S 1500 PO. Miniature general- 
Purpose relay. Miniaturised 
version of PO 600 type with 
identical specification. 2x It 
x 2zin. (plus tags). Ideal for 
printed circuit work. 


SEE THE COMPLETE RANGE G.P.O., E.L.D., A.R.B, 
L 


ADMIRA 
ON STAND 400  ArPRoveD 
RECMF EXHIBITION 


iy 


m™> 
ZZ 


GOVERNM™M 
APPROVALS. 


A.D.S. RELAYS LTD. 
97 St. John Street, 
London, E.C.}. 
Tel.: CLErkenwe!l 3393 
Cables: 
ADSRELAYS, London, E.C.1. 


TONS 
TH OTOGK 


3,000 TYPE 


EX-STOCK specially manufactured to meet general- 
Purpose requirements. Fitted with standard twin silver 
contacts for 150 v./0.6 A. a.c./0.3 A. d.c. 2 c/o., 4 c/o. 
and 6 c/o—500Q, 1,0009 and 2,0002—6 to 100 v.d.c. 
To specifications with coils from 0.1 ohm to 50,000 ohms. 
Any combination of contacts, light or heavy duty up to 
36 springs (12 changeovers). Sensitivity: Approx. 10 to 
40 milliwatts per contact set (light duty). Reliability: 
Up to 100 million Operations on light duty contacts, one 
million on heavy duty, Variants available include: 
Plug-in, London Twin, Industrial 3 (10-30 A), Remanent, 
Latching, Solid State Timers (1 sec. to J5 mins.), 
Transistorised Relays. 


600 TYPE 


Similar to the 3,000 type, but smaller. 
300 mA. to5 A. Coils: Maximum. 
tion: Up to 650V working. 


Contacts for 
10,000 ohms. Insula- 


LONDON TWIN 


2 Relays for | 3,000 Type. 
armature, 
yolk. 


Independent coil and 
to operate each spring-bank on 3,000 Type 
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JACKSON BROS. 


(London) LTD. 


Invite you to see 
their latest designs 
of 


~-GTERMINALS 


at Stand No. 


265 
R.E.C.M.F. EXHIBITION 


OLYMPIA 


23-26 MAY 


JACKSON BROS. (London) Ltd. 
KINGSWAY, WADDON, CROYDON, CR9 4DG. 
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ENQUIRY SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached cards 
entering the reference number(s). Your enquiries will be 
passed on to the manufacturers concerned and you can 
expect to hear from them direct, in due course. Cards 
posted from abroad require a stamp. These Service Cards 
are valid for six months from the date of publication. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout renseignement complémentaire sur les 
produits mentionné dans les articles ou dans les pages 
publicitaires de ce numéro, nous vous prions de remplir 
une ou plusieurs des cartes ci-jointes en inscrivant le ou les 
numéros de référence. Vos demandes de renseignement 
seront transmises aux fabricants intéréssés qui, en temps 
voulu, vous feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées a l’étranger. Ces cartes 
de service sont valides pendant six mois a partir de 
la date du publication. 
PRIERE D’ECRIRE EN LETTRES MAJUSCULES 


Weitere Einzelheiten iiber irgendwelche Artikel, die auf 
redaktionellen oder Anzeigenseiten erschienen erhalten 
Sie, indem Sie eine oder mehrere der beigefiigten Karten 
ausfullen und die Kennummer(n) angeben.  lhre Anfrage 
\ wird an den Hersteller weitergeleitet, und Sie werden dann 
direkt von ihm héren. Karten, die im Ausland aufgegeben 
werden, miissen frankiert werden. Diese Service-Karten 
sind sechs Monate vom Ausgabetag giiltig. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli_ menzionati 
nel testo o nelle pagine pubblicitarie di questo numero. 
Vi preghiamo di completare una o piu delle schede allegate 
citando il numero o i numeri di riferimento. La Vostra 
richiesta sara inoltrata ai fabbicanti interesati che Vi 
risponderanno direttamente. Le schede dall’estero devono 
essere regolarmente affrancate. Questo scontrino di 
servizio é valido per sei mesi dalla data di pubbli- 
cazione. 


SI PREGA DI COMPILARE LE SCHEDE 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera de los 
| articulos mencionados en las paginas editoriales o de anun- 
cios de este numero sirvase rellenar una o mas de las unidas 
tarjetas citando el numero o numeros de referencia. Sus 
consultas seran transmitidas a los fabricantes interesados 
de quienes tendran noticias directamente a su debido tiempo. 
Las tarjetas enviadas desde el extranjero requieren fran- 
queo, Estas tarjetas de servicio son validas durante 
6 meses a partir de !a fecha de publicacién. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


At 


7 


18 WIRELESS WORLD JUNE, 1967 


Look for the 
BELLING-LEE tower 


it will guide you 
to STAND 308 Belling-Lee are showing their latest 


components at the R.E.C.M.F. Exhibition. 
New products include 


@ Modular printed circuit 
edge connectors 
@ 2mm range of terminals 
@ Tape cable connectors 
@ Pattern 17 coaxial connectors 
@ Securex miniature circuit breakers 


On ee Cee oe = COMPONENTS 


connecting research to industry 


BELLING & LEE LIMITED, GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX 


Telephone: 01-363-5393 
WW—020 FOR FURTHER DETAILS 


JUNE, 1967 : WIRELESS WORLD 


PROCESS TIMERS 


stp Sub-Mini Process Timer 


SYNCHRONOUS MOTOR & CLUTCH 
Matchbox size 
frontal area 
Automatic Re-set 
3k PLUG-IN OCTAL 


syT MINI-TIMER 


SYNCHRONOUS MOTOR & CLUTCH 
AUTOMATIC RE-SET 
% 10 secs. to 6 hrs. 
5 AMPS. 


611 T Delay Relay 


. *& 2,5, 15 & 25 
: secs. Delay 


% 15 amp. c/o 
micro - switch 


fitted BASE DOUBLE POLE 
LARGE RANGE . 
approx. & * OF AC. & D.C. INSTANTANEOUS DOUBLE THROW 
AQ/- each OPERATIONS AND TIMED OUT 2 SWITCHING 
: . AMP SWITCHING INCORPORATED 


dependent on quantity. 


se RANGES 10 SECS. | 
TO + HOUR | 


Accuracy +4%. 
MAINS OPERATION aloe ieee” 


approx. £5.0,0 each: From £9.5.6 ouch 
PROXIMITY SWITCH—YL 2 GPA 


REQUIRES NO POWER PACK 
FOR BATCHING, CONVEYORS, 
MACHINE TOOL CONTROL, PACK- 
AGING, SORTING, etc. 

3c SENSES FERROUS OBJECTS 
NEEDS NO MECHANICAL FORCE 
OR PRESSURE TO OPERATE 

+ SOLID STATE SENSING HEAD fNCLUDES 

CONSTANT VOLTAGE CIRCUIT 


| AT-10 
PNEUMATIC TIMER- delay relay 


%& Fully adjustable up to 200 seconds. 
Fitted with 15 amp. S.P.D.T. switch. 


| ye One model provides delay after 
energise or delay after de-energise. 


approx. £6.0.0 dependent on quantity. : 
OPERATES DIRECT EROM MAINS SUPPLY, 7PPFOX- £11.0.0 dependent on quantity 


U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC. 
ALWAYS AVAILABLE FROM STOCK 


VAQ C-5 VV-15-1A 
tc 10 amp. c/o : : 
PUSH BUTTON vail i . 
: Panel mounting. ROTARY ; eee 
. Buttons in six . SWITCH = ste) 
* | MILLION OPS. colours. * 15/10 amps c/o 
5 amp. c/o Sub-minia- %& 5 amp. c/o ; 
ture Micro-switch. Jc § million operations * a ops. 
2/5 each 5/4 each g 3 h 1/8 each 
per 500. / £ac per 1,000 
per 1,000 per 1.000 Single Throw 1/6 each 


LIMIT SWITCH WL 10 FCA2 
% 10: amp. 2 circuit 


% CASED FOR USE 
UNDER ARDUOUS 


V-10-1B © VV-5GW-1A44 


+ | MILLION 
OPERATIONS. 3k LIGHT FORCE 


CONDITIONS. %& 10 amp. c/o. + 4 gms. Wire 

MECHANICAL HAND- % COMPARE OUR SPEC. & OUR actuator. 

LING, MACHINE PRICES WITH OTHER SIMILAR %& Designed for iia: ae 

TOOLS, LIFT GEAR. TYPES. coin-operated mechanisms. 
ROLLER LEVER AS ILLUS. Screw Terms. 2/2 each per 1,000 41 h 1.000 
As low as 45/5 each V-10-IA Solder Tags I/II each per 1,000 pe Seen Pe 


xe NORTHERN STOCKISTS: GORDON WILSON (AUTOMATION) LTD. BLACKBURN 59921. 4% SOUTHERN STOCKISTS: EDMUNDSONS 
ELECTRONICS LTD. NEW_CROSS 9731. + MIDLAND STOCKISTS: B.P.G. ELECTRO-MECHANICAL SUPPLY CO. LEICESTER 61460. 
x N.W. STOCKISTS: A. C. FARNELL LTD. LEEDS. 35111. 


onwws) OMRON PRECISION CONTROLS 
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LLL LL ae 
II Mi : u @ = = MICRO SWITCHES 
| IMMEDIATE DESPATCH 


313 Edgware Road, London, W.2 Tel.: Paddington 2370 
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OK! 


-so youre nota 
policeman... 


‘Instant’ communication systems 
are not confined to Police Forces 
and Fire Services. You can have 
exactly the same G.E.C. Pocket 
Radio Telephones to meet any 
need for efficient, immediate com- 
munications up to a distance of 
70 miles. 

Think about it, seriously. 

You and any of your selected 
personne! can be in touch instantly 
with rach other, or any of your 


Information Centre, G.E.C. (Electronics 


Telephone: Coventry 24155. 


services, resolving problems, re- 
ducing bottle-necks, speeding 
production, moving transport... . 
saving money. 

Don't wait for conventional com- 
munications to let you down — 
ask G.E.C. about Instant Com- 
munications NOW. 

Send today for full information on 


pocket radio telephones and mat- - 


ching low power fixed stations. 
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G.E.C. Communications — increasing 
efficiency, helping the community. 
Radio Telephones . Mobile . Hospital . 
Air-to-Ground. Long Distance. Closed- 
Circuit Television . Remote Control . 
Supervisory Systems 


Communications 
Division 


eee 


ELECTRONICS 


) Limited, Communications Division, Spon Street, Coventry 
A subsidiary of the General! Electric Company Limited of England 
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GOODMANS makethe largest 


and most advanced range of 
High Fidelity Loudspeakers 


4‘ 


of all typoes-but only one 


HIGH FIDELITY AUDIO SUITE 
Why? Simply because it's the best! 


The Audio Suite is the perfect combination of outstanding instruments. MAXAMP 30, the quality-proven 


transistor stereophonic High Fidelity amplifier, 


15 -- 15 watts—STEREOMAX, the quality-matched 


AM/FM stereophonic FM tuner—MT1000 HIGH FIDELITY TURNTABLE, the precision transcription 


unit, arm and pick-up. 

This version of the Audio Suite is completed by MEZZO II 
—-the most advanced High Fidelity bookshelf reproducer. 
The ‘M' range of cabinet loudspeakers includes the baby 
MAXIM, MEZZO II (above) and the studio quality, 
3-speaker MAGNUM-K. All the ’M’ range loudspeakers 
are suitable for use in the Audio Suite. 

In addition to the ‘M’ Range, Goodmans have the largest 


Choose from the outstanding Goodmans range of High 
Fidelity products—and be sure of the best money can buy. 
See your Goodmans dealer or send the coupon for your 
copy of Goodmans High Fidelity Manual. 


AUDIO SUITE PRICES: 
MAXAMP 30 £49.10.0 
STEREOMAX £60-+ £11.18.3. P.T. inc. Surcharge 
TURNTABLE £49.2.0.-+-£8.13.3. P.T. inc. Surcharge 
MEZZO Il £28.7.0 
or MAXIM £15-+ £2.15.7. P.T. inc. Surcharge 
or MAGNUM-K £36.15.0 
Audio Suite units are finished in Teak or Walnut to order. 


range of High Fidelity unit loudspeakers anywhere. 
Whatever your requirement, from 8 inches to 15 inches 
with complementary mid- and high-frequency units, 
Goodmans reputation is your guarantee of quality. 

We make all those loudspeakers, each the very best in its 
class, to give you the widest possible choice. To suit 
your ear and your listening conditions. 


r LT 

4 FREE Please send me a free copy of 
| Goodmans High Fidelity Manual. | 
| NGG Hasscsersciteasciacsnnastanse Sigiiannme nto see ss | 
| Address .... saree Saou | 
| nes WW6 | 


Le cee cere ante pes es a ee ec ee inc ol 


GOODMANS LOUDSPEAKERS LTD: AXIOM WORKS ° WEMBLEY - MIDDX. Tel: 01-902 1200 
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The Rustrak recorder 
is versatile . . 


— ne 


reliable .. . 


accurate under all conditions 
of temperature and pressure. 


It automatically logs 
information at any one of 99 
chart speed combinations . . . 


records events of as little duration 
as 20 milli-seconds .. . 


and it sings er 
‘Come into the garden Maude’ 
at the same time. 


Rustrak information appears as a smooth, high-resolution trace 
on pressure Sensitive paper, and at very slow chart speeds, if re- 
quired. Analogue (galvanometer) recorders Operating from 74” 
to 450” per hour and event recorders from +” to 1800” are avail- 
able, as are recorders with milliwatt consuming D.C. motors or 
self contained batteries. A.C. synchronous motors power Rustrak 
Charts — any standard voltage or frequency—and the charts can 
be re-roll or tear off, as you wish. 

Incidentally—and to be quite honest—the Rustrak doesn’t 
really sing “Come into the garden Maude”’. It just hums to itself 
very quietly—and makes a rather jolly clicking noise as well. 
Write for full details today, 


| WA rustrak 
WEST 
West Instrument Division of Gulton Industries (Britain) Ltd., 


The Hyde, Brighton 7, Sussex, England. Brighton 66271, 
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VARIABLE—HIGH CURRENT 
SMOOTHED POWER SUPPLIES 
WITH ACCUMULATOR PERFORMANCE 
FROM A.C. MAINS 


TYPES 
250VRU/30/20 
250VRU/60/10 
250VRU /120/5 
250VRU/240/2.5 


PRICE : £131.5.0 


FEATURES. Type 250VRU 30/20. 0-30 v. Continuously Variable up to 20A, 
RIPPLE CONTENT. Negligible. !MPEDANCE and REGULATION 
equivalent to accumulator performance. SILICON RECTIFIERS. Inad- 
vertent ‘ SHORT ” protection. : 

OVERLOAD CAPACITY. 200% for short periods. Supplied to M.O.A. 
for servicing 28 v. aircraft instrumentation within B.C.A.R.'s. Ref. 10K 
CA3035. Suitable for “ 19” RACKMOUNTING. 

FIXED OUTPUTS. ALSO AVAILABLE. Smoothed 12 or 24 v. up to 24A’ 
APPLICATIONS OPERATING AND SERVICING. Transistorised 
equipment e.g. 12-24 v. Mobile Radio Telephone. D.C. motors, etc., direct 
from AC—WITHOUT THE USE OF ACCUMULATORS. 

AVOID THE EXTRA EXPENSE OF SUPER REGULATION YOU MAY 
NEVER NEED. 

PRICES: £14.16.0 to £88.4.0. 


e BROWELLS LANE, 
Please write to V. l FELTHAM, 
Department C3b a nadio MIDDLESEX, 
for current literature. ENGLAND. 


LIMITED 
Tel.: FELTHAM 4837/4242. 01-890-4837-4242 


VALRADIO and STEREOSONOSCOPE ‘are the registered trade marks 
of VALRADIO LIMITED. 
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for grain 
oriented silicon 
iron transformer 
cores of 'C’, 'E’ 


or circular 
form 


SEE US ON 
STAND 475 
R.E.C.M.F. 
EXHIBITION 


Marrison & Catherall 


LTD 


FORGE LANE-KILLAMARSH- SHEFFIELD 
Telephone Eckington 2404 
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WHERE THE GOING IS TOUGH, THE NEED FOR QUALITY VITAL 
GOVERNMENTS AGREE ON TEONEX VALVES. 


Governments all over the world have chosen TEONEX 
Valves for vital civil and military roles requiring compliance 
to E.V.S. or M.I.L. standards. In spite of rising demand for 
these valves from government departments the world 
over, increased production facilities have made it possible 
to offer the TEONEX range (incorporating the entire 

range of British-produced valves or their Continental 
equivalents) for use outside the U.K. only. 


Price list and technical specifications may be obtained 
from :— 


2a Westbourne Grove Mews, TEONEX 
re 4 London, W.11 
Export Enquiries Only Please ! England. 


em 
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What’s happening 
at Newmarket? 


Nothing. We’re 
bringing everything 
to you instead! 


We are not at the RECMF, nor having an ‘at home’. 
Instead we are coming to you with our own exhibitions. 
In these small regional exhibitions we can discuss your 
problems in much greater depth than in the bustle of a 
busy exhibition hall. 

Exhibits include Newmarket’s silicon and germanium 
transistor ranges, packaged circuits, active elements for 
film attachment, and custom-built micro-circuits. 
Demonstrations of the attachment of active devices to 
thin or thick film substrates, and Newmarket’s 100% 
testing of all devices. 


Veer ee 


| Venues 
Portsmouth, Queens. Hotel, Southsea, June 8 & 9 | 
] Coventry, Leofric Hotel, June 15 & 16 i 
Glasgow, MacDonald Hotel, Giffnock, June 22 & 23 
| Hatfield, Comet Hotel, June 29 & 30 = : 
| 10 am-6 pm each day. 
(For more details tick which venue you wish to attend) | 


Technical Papers are being given and discussed at 

each exhibition on: 
I ‘Attachment of active elements to film circuits’ 

11 am 1st day Cl 
| ‘Semi-conductor device selection’ 3 pm 1st day C] 
| 


‘Custom-built microchip circuits’ 11 am 2nd day SI I 
(Discussions on these papers will be by invitation. Please | 
| tick square alongside paper you would like to hear.) | 


| Name ee Se aes eee 2 eee 
| Position ee cs Soe es et | 
| Fil re : : ees | 
] Address eae —— ee ee 

Return this coupon to | 
| Newmarket Transistors Ltd, Exning Road, Newmarket ] 
f Fetephans Newmarket (ONE 8) 3381 NITg 


Industrial semi-conductor 
device manufacturers and 
solid state engineers 


Newmarket 


TRANSISTORS LIMITED 
SY 
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See us at the 1967 R.E.C. Show — 23rd-26th May. 


TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS/INVERTERS) 


TYPE BI12/200S, 
PRICE £67-12-0 


INTRODUCING THE VALRADIO “B” SERIES 
SINEWAVE output 200W (120W also available) 
FREQUENCY: 50 c/s+4 c/s (60 c/s to order). 
OUTPUT V.: 115-230v.-1 10%, 
INPUT V.: 12v.—10%+25% (24-50v. also available). 
%& FREQUENCY REGULATION OF + 005%, 
ADDITIONAL “RESONATOR”. 
% INFINITE LIFE 
% WILL OPERATE ALMOST ANY ELECTRONIC OR 
ELECTRICAL EQUIPMENT. 
*% SUITABLE FOR SUPER-SENSITIVE RADIO & AUDIO 
EQUIPMENT. 


OTHER MODELS from £10/to £179/12/-. 12v. to 110v. D.C. up to |kW 


VALRADIO LTD., Dept. CIO 
BROWELLS LANE - FELTHAM - MIDDLESEX - ENGLAND 
Telephone: FELTHAM 4837-4242 01-890-4837-4242 


VALRADIO and STEREOSONOSCOPE are the registered trade marks 
of VALRADIO LTD. 


WITH 
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PERMANENT 
MAGNETS 


Manufactured from 
the best hard 
magnetic alloys 
ina wide 

range for all 
applications 


SEE US ON STAND 475 R.E.C.M.F. EXHIBITION 


Marrison & Catherall 


LTD 
FORGE LANE-KILLAMARSH- SHEFFIELD 


Telephone Eckington 2404 
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COLOUR 
LEVISION 


ME 625 and 405 generation 
V.H.F. output channels 6 to 13 
U.H.F. output channels 29 to 43 
Crosshatch adiuetable from 
5 to 25 lines vertical and horizontal 


el 


(Se) 
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WEIGHT 9 Ibs. @ 


rH 
it 
im 
Pit 


DIMENSIONS 1!2in. x 7in. x Sin. @ 
POWER CONSUMPTION 30 W @ 


Full details available from... 


VIDEO CIRCUITS 


101 SALISBURY ROAD, BARNET, HERTS 


Telephone: BARnet 3087 i 
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NOW upcrabe Your TRANSMITTER 


CAPABILITY aT LOW COST! 


1) & 50 KW HF. (4-26 MB) TRANSMITTERS FOR CW, F.S. RIT, ARQ & 
FACSIMILE FEATURING: 


Linear amplification. 


@ Forced air cooled EIMAC 3GX2500A3 tubes. 
Servo drive mechanis 


ms, Vacuum variable capacitors. 

With F.S. Keyer, 10 channel crystal-controlled oscillator and variable master oscillator, 
1SB/SSB/DSB amplification with suitable exciter. 

Use on 50/60 cycle. 

600 ohm balanced transmission line output. 

@ Spare parts and installation engineering services available. 5 

Complete technical details on request. 


THE MEDITERRANEAN COMMUNICATIONS EQUIPMENT CO. LTD. 


P.O. BOX 54, GIBRALTAR 
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TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 


wan 
° 
= 
= 
= 
2 
2 
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LARGE OR SMALL QUANTITIES 
TRADE ENQUIRIES WELCOMED 


CASTELCO SWITCHES 
Manufacturers of miniature precision switches 
rated at 1A. and 2A. 250V. AC/DC and low voltage, 
to British and Overseas Specifications. 

We invite your specific enquiries. 
Comprehensive Catalogue available on request. 


CASTELCO (G.B.) LTD. 
Castle Works 

High Street 

OLD WOKING 
Surrey 


LIVINGSTONE 2261 


lei 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
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EST. 1933 


Tel. No.: WOKING 4172/3 Telex: 85186 
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THE 
PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 
FOR TRAINING 

IN RADIO 

AND TELEVISION 


FULL-TIME COLLEGE COURSE 
IN RADIO AND TELEVISION 


Our Course, of sixteen months’ duration, provides a fundamental 
training for radio and television engineers. It includes theoretical 
and practical instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 


Exactly half the time is spent on practical work and the course 
provides excellent practical experience on valve and transistor 
radio receivers and high-fidelity equipment and all well known 
makes of television receivers. 


The Course is recognised by the Radio Trades Examination Board 
(R.T.E.B.) for the Radio and Television Servicing Certificate 
examinations. 


Next Course commences 5th Sept., 1967. 


: The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. 
Please send, without obligation, details of the 
Full-time Course in Radio and Television. 


Name 


Address 
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ERTAS, or to give its full title — the Ever Ready 
Technical Advisory Service, is a specialised 
branch of the Ever Ready Organisation. Its aim 
is to help the portable appliance manufacturer 
to get the best possible performance from 
battery-operated products. 

ERTAS is supported by highly specialised 
Research Scientists at Ever Ready’s Central 


(mmm | 


EVER READY 
ma I 


ResearchLaboratories. Ever Ready welcomes 
you to take advantage of this department's 


far reaching technical services which ensure 
that the correct battery is selected for your 
particular requirement. 

Up-to-date technical information on our latest 
products is available on request. 
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-TELCON 


for new Mark VII 
co/our camera 


Photo by courtesy of The Marconi Company Ltd. 


The designers of the new Marconi mark Vil, colour TV camera, chose Telcon 
Mumetal, magnetic, yoke screens to shield the four tubes (three colouring 
tubes shown here, and oneluminance tube) used in this remarkable instrument ! 
Mumetal was specially developed for the electrical and electronic industries 
by Telcon Metals, It possesses the highest magnetic permeability of any 
commercially produced material. By reason of its great ability to by-pass 
magnetic flux it has proved invaluable as a shielding material. 

Experience has shown that when Mumetal screens are used to enclose chokes 
or transformers, there can be a reduction in the 50 c/s stray field of 20 db 
—40 db according to the size and thickness of material used. 

Telcon Metals offer a comprehensive range of shields and boxes and com- 
plete facilities for fabricating to customers’ specific requirements. 

For further information or advice on screening matters please contact: 


TELCON METALS LTD. 


Manor Royal, Crawley, Sussex.Tel: Crawley 28800 


Member of the BICC | Group of Companies 
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SERCEL ‘DIGIMETRE 2560’ 
AUTOMATIC UNIVERSAL DIGITAL METER 


high accuracy: +-0.005% -+ | digit, 
long-term stability: + 0.01%/year, 
bright edge-lit 109999 read-out, 
—130dB D.C. common-mode rejection, 
2-position filter: —30dB & —60dB, 
manual, auto & programming ranging, 
compensated & aged Zener reference, 
transistorised modular construction, 
5-decade current-summing null-balance, 
3 internal plug-in modules (optional), 
DC RATIO: + .00001 to + 109.999, 
DC VOLTS: +100 microV to + I KV, 
DC mV(module): + .I microV to + IV, 
AC VOLTS(module): 0.1 mV to 500 V, 
OHMS (module): 0.01 ohm to 10 Meg., 
OUTPUTS: parallel decimal and BCD. 
A complete range of Digital Voltmeters is available. 
BRITEC LIMITED 
17 Charing Cross Rd., London, W.C.2. ‘Tel. WHItehall 3070 
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When you are 
ready for 
better equipment 


move up to 


LUSTRAPHONE 
quality 


LUSTRAPHONE 


microphones : audio equipment 
accessories : components :  fitments 


send for illustrated information 


LUSTRAPHONE LTD 


St. George’s Works, Regents Park Road, 
London, N.W.1 Telephone: PRImrose 8844/6 
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Why i is Filmet FM70 the 
only metal-film resistor with 


DEF Qualification Approval 
— the range? 


ACTUAL SIZE 


aeduae we have not yet 
submitted FM65 and FM75 


Filmet type FM70 is the first metal-film resistor 
to obtain Qualification Approval to DEF 5115-1 
style RFG7-0.5 over the full range of approved 
resistance values. 

It is one of a range of six Filmet resistors which 
offer the highest levels of operating stability in 
wattage ratings from 0.25w to 1.0w at 70°C. 
Every Filmet resistor is manufactured in our 


temperature, humidity and dust controlled clean 
air unit, one of the finest installations of its kind 
in Europe. 

Filmet quality and reliability are continuously 
assessed in our approved environmental test 
house. Total reliability is guaranteed. 

Put your trust in Filmet. 

Send us the coupon and let us tell you more. 


® ‘FILMET?’ is a Registered Trade Mark of Morganite Resistors Limited. 


Please send me full details of Filmet metal-film resistors 


COMPANY .vivisseccaceicscceecssscectscncnessnaetevenseennerocnsaccanaeanssussnennsescsenatarerte 


ADDRESS oo. sccscee sive cciccceczezsaceceebescevceccctnedennseaencanceonnsssngsosasaneeseeen 


W.W. 


4 Morgan MORGANITE RESISTORS LIMITED & 


Bede Trading Estate, Jarrow, Co. Durham. Tel: Jarrow (ONE-2) 897771. Telex: 53353 


eee A A A A SL A ST LS MT 
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surprise 
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Kez those Coritacke CLEAN 


SPATULA 


by using a 


DIACROM 


The “ Diacrom” is a metal 
spatula upon which diamond 
powder has been deposited 
by a special process. No 
deep scratches are possible 
because density is con- 
trolled and the polishing 
of the contacts is achieved 
by a gentle brushing 
motion. With coloured 
nylon handle for com- 
plete insulation and 
easy size identification. 


Manufactured in France 
British Patents applied for 


| 

@ Grain size 200, thickness 55/100 mm., both faces diamonded. For quick | 
cleaning of industrial relays and switching equipment, etc. 

@ Grain size 300, thickness 55/100 mm., both faces diamonded. For smaller 
equipments, like telephone relays, computer relays, etc. 

@ Grain size 400, thickness 25/100 mm., one face diamonded. For sensitive 
relays and tiny contacts. Two close contacts facing each other can be indi- | 
vidually cleaned, because only one face of the spatula is abrasive. | 

| 


Sole Distributors for the United Kingdom 


SPECIAL PRODUCTS (DISTRIBUTORS) LTD 


81 Piccadilly, London, W.1. Phone: 01-629 9556. 


As supplied to the War Office, U.K.A.E.A,, Electricity Generating Boards, British Railways and other 
public authorities; also leading electronic and industrial users throughout the United Kingdom. 
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VITALITY 


awe Viniature and Sub-Miniature 
Ce G Indicator Bulbs in sizes from 4.5mm 


Catalogue from 
VITALITY BULBS LTD 


MINIATURE LAMP SPECIALISTS 
BEETON'S WAY, BURY ST. EDMUNDS, SUFFOLK. TEL: 2071 STD 0284/2071 
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TYPE -SBM 


Now fitted with 
stainless steel guides— 
six times the life 
Continuous 3? lb. at 1 in, 
Instantaneous to 16 lb. 
Larger and smaller 
sizes available 
Also—transformers to 
8kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9 
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BSR UA70 
SPECIFICATION 
Turntable 
WOWartcccamimetuases Less than -2% 


Perhaps you will be as surprised as the pundits when you hear 
the facts* about the BSR C1 ceramic cartridge “. . . another 
milestone on the public right-of-way to high fidelity’’—said 


The Gramophone. 


You could even be surprised to know that the BSR UA70 manual/ 
automatic turntable unit is fitted with such a splendid cartridge 

and that its all round performance is equal to such high standards. 
But maybe-not . . . you could be one of those sensible people 

who knew all along that BSR don’t just make a lot of autochangers 


but a lot of very good autochangers. 


*/f you'd like to read the independent test reports 
write to Arthur Nicholls at: 


BSR Limited, Monarch Works, Old Hill, Staffordshire. 


SEE BSR ON STAND 163 AT 
THE BRITISH RADIO AND 
ELECTRONIC COMPO- 
NENTS SHOW. 


for better 


Flutter Less than -06% 
Long term speed variation 
Less than -5% 

(mains voltage -- 10%) 
Rumble (ref.1kHz) —29 dB 
Pick-up arm J 
Counterbalanced lightweight arm with cali- 
brated tracking pressure control, integral 
cueing device and automatic lock. 
Tracking pressure (depending on cartridge) 
2 grams. min 


Cartridge 
The now famous C1 ceramic 
Compliance 5-2 x 10-8 cm/dynes 


Frequency response 20-15,000 Hz 
++ 2dB 
_ Standard UA70 player £12.18.3* 


C1 Ceramic Cartridge 
sound reproduction sapphire stylus £2. 7.0* 
diamond stylus £3. 1.9* 


*'nc. P.T. surcharge 
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A.C. MILLIVOLTMETER. 
By TRANSMETRIX 


TYPE 
MV1-300 


<< 


@ SILICON SOLID STATE DEVICES 
@ HIGH IMPEDANCE 
@ ACCURACY AND COMPACTNESS 
@ PORTABILITY (BATTERY POWER) 
@ COMPETITIVE PRICE 


For further details and information write fon ies 


TECHNICAL DATA SHEET MVI-300 


TRANSMETRIX 
ELECTRONIC 
SYSTEMS LTD. vc: 
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HYDE WORKS, 
HYDE ROAD, 


TECHNICAL TRAINING by 


| i C S | IN RADIO, TELEVISION AND 


ELECTRONIC ENGINEERING 


First-class opportunities in Radio and Electronics await the ICS trained 
man. Let 1CS train YOU for a well-paid post in this expanding field. 
ICS courses offer the keen, ambitious man the opportunity to acquire, 
quickly and easily, the specialized training so essential to success. 
Diploma courses in Radio/TV Engineering and Servicing, Electronics, 
Computers, etc. Expert coaching for: 

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 

* ©. & G. TELECOMMUNICATION TECHNICIANS CERTS. 

* 6, & G. SUPPLEMENTARY STUDIES. 

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 

* RADIO AMATEURS EXAMINATION. 

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 


Examination Students Coached until Successful. 


NEW SELF-BUILD RADIO COURSES 
Build your own 5-valve receiver, transistor portable, signal generator 
and multi-test meter—all under expert tuition. 


POST THIS COUPON TODAY and find out how ICS can help YOU 
in your career. Full. details of LCS courses in Radio, Television and 
Electronics will be sent to you by return mail. 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


International Correspondence Schools 


INTERNATIONAL | (Dept. 222), Intertext House, Parkgate Road, 
| London, S.W.11. | 
CORRESPONDENCE NAME? «ss cet en cgcrgtuanaaes oeeceoeeut | 
SCHOOLS ADDRESS ooiece ccscd555 ed Gere e da see sesens's | 
| Block Capitals Please | 
A WHOLE ante | Smt ntaestenigtahgacee daa tetas ameraweas 
OF KNOWLEDGE sie! 
RVAE OU 
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Hinchley 


““DOUBLE — BOBBIN” 


. 


NOW WITH 44C 


CONNECTIONS... 


TO MATCH OUR 
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TRANSFORMERS 


new 
VARI-STAT 


thermostatic 
soldering iron 


High Production Model D PRICE 
Miniature Iron 50 watt 55 E 
Voltage 12-250 volt / 
Weight 1 3/4oz. 

“Screw on” Bit sizes 3/32in., 1/8in., 3/16in., 
1/4in. 

Our range also includes: 

Standard Instrument Model 50W 
“Standard Instrument Model 70W 

High Production Instrument Model 125W 
Industrial Model 500W 


All these irons give excellent bit and ele- 
ment life since the thermostat completely 
eliminates overheating and controls re- 
serve heating capacity which makes pos- 
sible continuous soldering without chilling 
of the bit. The consistent temperature 
a these irons ideal for printed circuit 
work. 


HALF ACTUAL SIZE 


CARDROSS ENGINEERING CO. LTD., 
Woodyard Road, Dumbarton. 
Phone: Dumbarton 2655 


MINIATURE MODEL D 
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Price £25, carr. free. Also the well-known vice models of: 
£12 


WELLINGTON STREET, BATLEY, YORKS. Tel.: 3426 


PARKER’S SHEET METAL FOLDING MACHINES 


NEW BENCH MODEL Capacity 36in. wide x 


18-gauge mild _ steel 
Forms channels and 
angles down to-45 deg., 
which can be flattened 
to give safe edge. Depth 
of fold according to 
height of bench. Will 
form flanges. 

Weight approx. 2 cwt. 


36in. x 18-gauge capacity ...... 
24in. x 18-gauge capacity ...... £7.35) 10 ee 
18in. x 16-gauge capacity ...... 47 5 OY 


Carriage 


One year’s guarantee: money refunded without question if not satisfied, 
Send for details: 


A. B. PARKER, Wheatcroft Works 
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Levice! 


HINCHLEY ENGINEERING CO. LTD 
PANS LANE - DEVIZES - WILTSHIRE 
TELEX: DEVIZE 44312-TEL: 3573/6 


BENTRON Jcceceeres 


5A THYRISTORS 50V to 600V 


TO-66 Outline PRICES: 

Peak Surge Forward Current 60A oe ais ae 
Maximum Holding Current 25 mA eg 12/6 10/9 
Gate Current to Trigger I5 mA on 16/3 14/6 
Gate Voltage to Trigger ZV fone 2I/- 17/9 


RASTRA Electronics Ltd., 


275/281 King Street, London,W.6. Tel:RIV 2950 
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A very wide range of modern design 
instruments is available for 10/14 
days delivery. 


Full information from: 


HARRIS ELECTRONICS (London) LTD. 


138 GRAYS INN ROAD, W.C1. Phone: 01/837/7937 
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M. R. SUPPLIES, Ltd. 


(Established 1935) 


Known for many years as the most reliable source of the following specialised material— 
always right up to date. Careful packing—immediate delivery. Prices nett. 


EXTRACTOR FANS. Ring mounted all metal construction, T/E induction motor, 
silent operation. 8in. Blade, 10in. max. dia. 400 C.F.M. £5/15/- (des. 5/-). Same model 
10in, Blade, 12in. max. dia. 500 C.F.M. £6/6/- (des. 5/-). 


SMALL GEARED MOTORS. In addition to our well-known range (List GM.564), we 
offer small open type S.P. Units, 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. bin. 
long with lin. shaft projection each side and enclosed gearbox. Suitable for display 
work and many industrial uses. Only 69/6 (des. 3/-). 


SYNCHRONOUS TIME SWITCHES (Our very popular speciality). 200/250 v. 50 c. for 
accurate pre-set switching operations, Sangamo 8.254 providing up to 3 on-off operations 
per 24 hours at any chosen time, with day-omitting device (use optional). Capacity 
20 amps. Compactly housed 4in. dia., 3}in. deep, £5/18/6 (des 4/6). Also same excellent 
make new Domestic Model, no wiring and easy setting and installation. Portable with 
lead and 13-amp. plug, same duty as above (less Day-omitting), £4/9/6 (des. 4/6). Full 
instructions sent with each. 


MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable higher duty model 
for immediate delivery from stock. Enclosed type only 3}in. dia. Input 200/240 vj Out- 
put continuous 0/250 v. 0.7 amp., the perfect unit for controlling small motors, ete., 
£4/8/6 (des. 3/6). 


MINIATURE COOLING FANS. 200/250 v. A.C. With open type induction motor (no 
interference). Overall 4in. x 3}in. x 2}in. Fitted 6-bladed metal impeller. Ideal for 
projector lamp cooling, light duty extractors, etc., still only. 28/6 (des. 4/6). 


MINIATURE RUNNING TIME METERS (Sangamo). We have great demands for this 
remarkable unit and can now supply immediately from stock. 200/250 v. 50 c. synchronous. 
Counting up to 9,999 hours, with 1/10th indicator. Only Hin. square, with cyclometer 
dial, depth 2in. Many industrial and domestic applications to indicate the running time 
of any electrical apparatus—easy to install, 6Q/- (post paid). 


AIR BLOWERS. Highly efficient units fitted inducation totally enclosed motor 230/ 

260 v. 50 c. 1 ph. Model SD.26, 60 CFM (free air) to 11.5 CFM at .15 WG (size approx.) 

6 x 6 x Tin. Outlets 2}in. square, £8/10/- (des. 5/-). Model SD27, 120 CFM (free air) to 

40 CFM at 1.2 WG, 8 x 7 x 9in., outlet 2hin. sq., £11/15/6 (des. 5/-). Model 8D28, 

Fs CFM (irce air) to 127 CFM at 1.5 WG, 11 x 8 x 9in., outlet 3in. sq., £18/17/6 (des. 
.K. 7/6). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended in 
many national journals). 200/250 v. 50 c. Self-starting. Fitted spindles for hours, minutes 
and central sweep seconds hands. Central one-hole fixing. Dia. 2}in. Depth behind dial 
only lin. With back dust cover, 29/6 (des. 1/6). Set of three brass hands in good plain 
style. For 5/7in. dial 2/6. For 8/10 dial 3/6 set. 


SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s. Self-starting 2in. dia. x 
1fin. deep. Choice of following speeds: 1 r.p.m., 12 rh.p., 1 r.p.h., 1 rev, 12 hours, 1 rev. 
per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.), 2tin. x 2in. x 1Zin. 
6r.p.m., 57/6 (des. 1/6). 


IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel (most 
models), Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
(Telephone: 01-636 2958) 
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FULLY APPROVED TO DEF 5325-5 STANDARD FOR 
9, 15, 25, 37 AND 50 WAY CONNECTORS. 


These connectors consist of one-piece Diallyl Phthalate 
moulding with hard gold plated plug pins, socket contacts, 
and beryllium copper contact clips. Closed entry contact 
design eliminates the risk of damage to the sockets by test 
probes. The shells are of passivated cadmium plated steel 
and the covers and cable clamps are of die-cast aluminium 
Grade LM6. 


ELECTRICAL RATINGS Working voltage: 750 volts DC 
Current capacity: 5 amps max per contact 


CARR (ASTENELR GO Li 


CARR FASTENER 


Stapleford, Nottingham Telephone: Sandiacre 2661 


Sales Offices: Wembley, Sale 
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Polit. Ge 
SOCKETS 


In addition to their standard range 
of power units Derritron Instruments 
Ltd offer their design and manu- 
facturing facilities at Hastings to 
meet your particular needs. 


DERRITRON INSTRUMENTS LTD 


Sedlescombe Road North, St. Leonards-on-Sea, 


Sussex. Telephone: Hastings 51372. Telex 95111 
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AEA. 
AMPHENOL 
“AN’ SERIES 
BELLING LEE 
BENDIX 
BICC - BURNDY 
BURNDEPT 
BULGIN 
CANNON 
CONTINENTAL 
ELCOM 
ELECTRO METHODS 
ETHER - WINCHESTER 
GREENPAR 

HARVEY HUBBELL | 

MAGNETIC DEVICES 
McMURDO 

‘MS’ SERIES 

— / NIPHAN 
~~ ewe PAINTON 
PATON 

P.E.T 

PLESSEY 

PYLE 

SMART & BROWN 


SMITHS 
SUPERFLEXIT 
THORN 
TRANSRADIO 


UG SERIES 


= ELE WwW DW -AT Ee 
Electronics 


etc. CONNECTORS DIVISION 
53 TOTTENHAM COURT ROAD, LONDON W.1. 
LANgham 3653 
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BOOKS 


72 page 
CATALOGUE 
NOW AVAILABLE 


Circuits for Digital Equipment 

C. J. Dakin, M.A., A.M.I.E.E. and C. E. G. Cooke, B.A. 

As a result of the ever increasing use of digital equipment for industrial and 
other purposes, a need has arisen for a detailed survey of the various devices 
used in its construction. The treatment of the subject provided by this 
book is primarily for electronic engineers and therefore seeks to describe and 
not explain the behaviour of these devices. 

444 pp. 328 illustrations incl. 16 pp. plates. 105s net, 108s by post. 


Electronic Laboratory Instrument Practice 

T. D. Towers, M.B.E., M.A., B.Sc., M.I.E.E., A.M.I.E.R.E. 

One of the major problems experienced by the electronics industry is the 
shortage of personnel with the right practical qualifications for research, 
laboratory or development work, and for production control and allied activities. 
In particular, there is an extreme shortage of those who are capable of operating 
the wide range of instruments now found in most electronic laboratories. 
This book provides an up-to-date, comprehensive and practical introduction 
and evaluation of the profusion of meters, signal generators, oscilloscopes 
and bridges which every newcomer to the electronics laboratory must be able 
to operate. a 

164 pp. 76 illustrations. 35s net, 35s 9d by post. 


Transistor Circuit Design and Analysis 

E. Wolfendale, B.Sc., (Eng.), M.I.E.E. 

This book provides engineers, physicists and undergraduates with a com- 
prehensive introduction to circuit design and analysis and shows how theore- 
tical analysis of circuits and networks can be -carried out to enable the final 
equations to be used in practical circuit design. This book is an essential 
complement to the author’s earlier work The Transistor and the two books 
together form a fully up-to-date treatise on transistor applications. 

292 pp. Illustated. 70s net, 71s 3d by post. 


obtainable from all booksellers 
ILIFFE BOOKS LTD DORSET HOUSE STAMFORD STREET  S.E.I 


PELL ALLE TE IE NTS 2 TTR TLS TEED 


WW—056 FOR FURTHER DETAILS 


“JUNE, 1967 WireLess WORLD 35 


This is 
a bobby 
ona 


noddy bike 


(... it is not a megacycle !) 


That you know as well as us (except that we think we 
knowit alittle better) but it does let us remind you that 
Cathodeon know all about megacycles or, more par- 
ticularly, the design and manufacture of crystals for 
frequency control. What may not be apparent from the 
accompanying illustration is that Cathodeon are not 
only able to supply the right crystals at the right time 
—they are also readily available for consultation to 

help you arrive ata crystal specification that takes full & \ 
advantage of Cathodeon know-how. 


eee 


Got ‘the drift’ ? Better ‘phone Cathodeon now! 
—or write to the megacycle factory. Cathodeon Crystals 
Ltd., Linton, Cambridgeshire. Telephone: Linton 501. 
Telex : 81212. Cables : ‘Quartz’ Cambridge. 


cathodeon 


CRYSTAL UNITS + BAND-PASS CRYSTAL FILTERS + CRYSTAL OVENS 


AKTIEBOLAG, KUNGSGATAN 38, STOCKHOLM C. SWITZERLAND: TRONICAIR S.A., 
RAMPE. DE LA TREILLE 3, CASE POSTALE 222 GENEVA. 
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—AN IRON FOR EVERY PRECISION NEED! 
NEW—Complete 


Precision Soldering 


15 watts. Ideal for miniature and micro miniature 


sen CN soldering. Interchangeable spare bits available from 32/6 
- | .040" (1 mm)up to 4” For 240, 220, 110, 50 or 24 volts. 


18 watts. Ideal for miniature work on production lines. 
pee eres aise rae és Interchangeable spare bits, 2;", 4”, © and 1”. For 
This kit—in a rigid plastic “tool-box 240, 220 a 110 voke Se . 
—Ccontains everything you need 
for precision soldering. 


© Model CN 15 watts miniature iron, 
fitted =2," bit. 
© Interchangeable spare bit, 3,” 
© Interchangeable spare bit, 3.” 
© Reel of resin-cored solder r 20 watts. Fitted with 1” bit. Interchangeable spare bits 35 
© Felt cleaning pad , S", &". For 240, 220, 110 or 24 volts. [- 
© Stand for soldering iron 
© Space for stowage of lead and plug 


FYOS 36-page booklet on “How-to-Solder” |<: 
—a mine of information for amateur 
and professional. ee 

From Electrical and ES 25 watts. Fitted with 2” bit. Interchangeable bits x", 35/ 


/ Radio Shops, or if ws" and 3". Ideal far high speed production lines. For 
unobtainable locally 240, 220, 110, 24 or 12 volts. 
apply direct to 


ANTEX LTD. 


40 watts. Fitted &’’ bit. Interchangeable bits a ae 
F 3.» 3z - Very high temperature iron. Available for 240, 42/6 


220, 110, 24 or 20 volts. 


Grosvenor House, Spare bits and elements for all models and 
Croydon, CR9 10E voltages immediately available from stock. 


Telephone 01-686 2774 Send for the 16-page ANTEX main catalogue 


Soldered joints can now be easily, 
speedily and neatly unsoldered. A self- 
cleaning nozzle, exclusive to the 
ANTEX De-Soldering Irons, sucks up 
molten solder into stainless steel 
catcher. Operates by compressed air 
from airline or standard foot-pump. 
Type ESS (25W) for 240, 220, 110 or 
24 volts. Type GSS (18W) for 240, 220 
or 110 volts. Price £4. 4. Od. .De- 
Soldering Tool complete with foot- 
pump, as illustrated £4.19. 6d. 
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CI 
(MINUS X) 


ALPHABETICALLY...we can list the names 
GEOGRAPHICALLY...we can list the countries 


All over the world students know that CRE] HOME 
STUDY COURSES are supplying the answer to their 
need for advanced Technical Education in the field 
of Electronic Engineering Technology. 


CREI PROGRAMMES ARE AVAILABLE IN: 
Electronic Engineering Technology 

Industrial Electronics for Automation 

Computer Systems Technology 

Nuclear Engineering 

Mathematics for Electronic Engineers 


Television Engineering 


; ee bat ME {FOR MY INFORMATION AND ENTIRELY 
: . ? ni UT OBLIGATION) FULL DETAILS OF THE EDUCATIONAL 
City & Guilds of London Institute : Subject 49 ! PROGRAMMES OFFERED BY YOUR INSTITUTE { 


and Supplementary Studies Subject No. 300 [NAME enn nnn | 


Write for free brochuresto: ———sS CSN tert ex 


Telephone : Belgravia 8662 


INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINEERING INSTITUTE WASHINGTON D.C. 
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PERFECTION 
IN SOUND WITH gishebhe Any ie atthoestecart te Rao 


you closer than ever before to your ideal in sound 
reproduction—and at the price you want. 


Garrard 401 


With its heavily-shielded 4-pole induction motor, precise speed 
control, anti-static mat, non-magnetic diecast turntable, built in 
stroboscopic light and contemporary styling, the 401 is the ultimate 
in transcription turntables. It meets the most exacting requirements 
of radio, television and recording studios throughout the world and 
of hi-fi enthusiasts everywhere. Each unit is supplied with its own 
individual test report. 


So eee eee a ee eee 
Garrard LAB 80 Mark II 


The LAB 80 Mark II is a transcription turrmtable with record- 
changing facilities. Features include low-resonance wood pick-up 
arm, fine stylus- pressure adjustment, and cueing facilities on manual. 
Further refinements are new automatic play of single records, record 
repeat adaptor and bias compensator with half gram markings. 

The unit is supplied less cartridge. 

Also available as optional extras—attractive teak finish base WB2, 
rigid clear plastic cover SPC2 or fold away plastic cover. 


Garrard SP25 


Even if your pocket won't stretch to 401 or LAB 80 Mark TI, you 
can still buy a single-play unit of outstanding quality—the Garrard 
SP25, designed to give exceptional performance at moderate cost. 
A special feature is the integral cueing device, which provides the 
facility for raising or lowering the pick-up at any point on the record. 
This cueing is coupled with the switch-on control which has three 
positions— Off, Play and Lift. On completion of a record, the pick- 
up arm automatically lifts and returns to its rest and the motor 
switches off. 

The unit is supplied less cartridge. 

Also available as optional extras— attractive teak finish base WB1, 
rigid clear plastic cover SPC1 or fold away plastic cover. 


ay LOOKS AFTER YOUR RECORDS © 


oS 76 Ask to see these superb Garrard units at your hi-fi dealer or write for illustrated leaflet covering the complete Garrard range, 


THE QUEEN'S AWAR 


Toinoustay 1s¢¢ Garrard Engineering Limited - Newcastle Street - Swindon - Wiltshire - Telephone: Swindon 5381 
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LEVELL __measurejV's from 


VOLTMETERS 


TRANSISTOR A.C. 
MICROVOLTMETERS 


Response from |Hz to 3MHz with ampli- 
fier output available. Two versions 
differ only in meter size and bandwidth 
switch on type TM3B. 


TYPE TM3A 


£49 


Complete with bat- 
tery and input lead. 
OPTIONAL EXTRAS 


Leather case £4/10/-. 
A.C Power Unit 


TYPE TM3B 


£63 


Complete with bat- 
tery and input lead. 
OPTIONAL EXTRAS 


Leather Case £5. 
A.C. Power Unit 


ee | 


£7/10/-. £7/10/-. 
VOLTMETER RANGES FREQUENCY RESPONSE AMPLIFIER OUTPUT 
15uV, 50uV, 150uV... . SO00V fis.d. : 150mV at f.s.d. on all ranges. Will drive 
Accuracy 1% +1% f.s.d. + tuV at IkHz. Above 500uV: z eG. a load of 200kQ and 50pF without loss. 
On 500V: +:3dB from 2Hz to 2MHz. 
dB RANGES On [50uV:.3dB from 4Hz to IMHz. POWER SUPPLY 
—100dB to +50dB in 10dB steps. Scale On 50uV 3dB from 7Hz to 500kHz. One type PP9 battery, life 1000 hours; or, 
—20dB to +6dB. O¢dB = kmW into 6002. On 15uV: +:3dB from 20Hz to 200kHz. A.C. mains when Power Unit fitted. 
As A.C. Microvoltmeters. plus. H.F. probe 
to extend response to 450MHz. Two ver- 
sions differ only in meter size and L.F. 
bandwidth switch on type TM6B. 


£85 


Complete with bat- 
tery and input lead. 
OPTIONAL EXTRAS 


£99 


Complete with bat- 
tery and input lead. 
OPTIONAL EXTRAS 


Leather Case £5. 
A.C, Power Unit 


Leather Case £4/10/-. 
A.C. Power Unit 


£7/10/-. £7/10/-. 
H.F. VOLTAGE RANGES H.F. RESPONSE POWER SUPPLY 
ImV, 3mV, 1OmV .. . . 3V f.s.d. Square +0:7dB from IMHz to 50MHz. One type PP9 battery, life 1000 hours on 
law scales. Accuracy +4% of reading +3dB from 300kHz to 400MHz. L.F. ranges and 400 hours on H.F. ranges; 
+1% of f.s.d. at 30MHz. +6dB from 400MHz to 450MHz. ap Ae mains when Levell Power Unit 
is fitte 
H.F. dB RANGES L.F. RANGES 
—50dB, —40dB, —30dB.... +20dB. As TM3A and TM3B except for the omis- 
Scale = ia to +3dB. 0dB = | mW sion of I5uV and 150uV. 
into 502, 


Fully detailed leaflets are aabik on our PORTABLE INSTRUMENTS LEVELL ELECTRONICS LTD., Park Road, 


complete range of portable instruments. High Barnet, Herts. Tel.: 01-449 5028 
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(Tf [RADFORD] 


If only the best will satisfy you there is still a 
wide range of equipment and loudspeakers available 
to suit your purpose and proposed expenditure. 


The Radford range has been extended this year 
by the addition of two new items, an Amplifier 
(STA.60) and a Loudspeaker (Auditorium). 

Descriptive technical leaflets are available on 


request for most of the items detailed below, and 
others will be available shortly. 


AMPLIFIERS 


M.A.15. Mono Power Amplifier. 15 Watts .... £28 10 
M.A.25. Mono Power Amplifier. 25 Watts .... £33 10 
STA.15. Stereo Power Amplifier. 15 Watts per 
NADINE sscssrsivis eon a's Soa ecaretnitratiae say dloweons £47 10 
STA.25. Stereo Power Amplifier 25 Watts per 
CHANNEL casts uratsiace win -clerecioeremamieva Waser 10 
STA.60 Stereo Power Amplifier. 60 Watts per 
Chained schsouresiciccvaha w adeca Mejscuccoitinae 555 10 
STA.60B. Stereo Power Amplifier. 60 Watts per 
channel (for balanced 600 Ohms input) ...... £115 0 


CONTROL UNITS 


SC.22. Stereo Pre-Amplifier. Energised from 
Series. 3Amplifiers: ééogas< es eschadbaciiacs sa 


SC.22P. Stereo Pre-Amplifier. Powered from A.C. 
RAINS ss, sardiwts «6 eineWea aiden cares cacoinrecavouer orate. 


TUNERS 
FMT2. All Silicon F.M. Tuner 


FMT2MPX. All Silicon F.M. Tuner with Multiplex 
facility for stereophonic reception 


STX.| Stereophonic multiplex decoder only .... £15 15 0 


LOUDSPEAKERS 
Bookshelf. Sealed enclosure loudspeaker using 2 


drive units. Size 21”x12”x8"  ............ 6 0 0 
Executive. Sealed enclosure loudspeaker using 2 

drive units. Size 252”xIS’xK IIL” .... 2... £39 10 0 
Monitor. Sealed enclosure loudspeaker using 3 

drive units. Size 252”x15’xd1h” 2.00.20... £52 10 0 
Auditorium. Sealed enclosure loudspeaker using 4 

drive units. Size 30°x 16’ x14" 2.0.0.0... 5 0 0 
Studio. Acoustic line enclosure loudspeaker using 

4 drive units. Size 40’x20’* 17” ........., 5 0 0 


RADFORD ELECTRONICS LTD 
Ashton Vale Road 
aC 3 


Bristol 
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SOLDERING 
INSTRUMENTS 


With re-styled 
moulded nylon handles 


@ SEVEN SIZES, FROM 10 WATTS 
TO 55 WATTS 


@ REPLACEABLE BITS, COPPER & 
PERMATIP 


@ EXCELLENT TEMPERATURE 
REGULATION 


® COOL, UNBREAKABLE HANDLE 


RAPID HEATING 


SIMPLE SERVICING 


® LOW COST 


ALL VOLTAGES 


BITLOOS = anti-seize 


compound really 


does prevent bits sticking 
Available in 2-oz tubes 


LIGHT SOLDERING 
DEVELOPMENTS LTD 


28 Sydenham Road, Croydon, CR9 2LL 
Tel: 01-688-8589 & 4559 
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THE QUEEN'S AWARD ! 
To INOUSTAY 


PYE ‘CAMBRIDGE’ mobile radio 


for dependable, reliability-tested, peak-performance, always 


CO All-transistor receiver- 100 mA battery drain 

(1 G.P.O. approved; meets U.S., Canadian and European 
specifications [1] Sealed I.F. block fitters 

(A.M. or F.M. versions 1] Dust and splash proof 

C1 Option of 124 ke/s, 20/25/30 ke/s or 40/50/60 ke/s 
channel spacing ( 1 to 8 channels available 


Pye Telecommunications Limited, Cambridge, England. 
Telephone Cambridge 61222. Telex 81166 
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WEYRAD 


COILS AND I.F. TRANSFORMERS IN 
LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES) 10 mm.x10 mm.x14 mm. Ferrite cores 6 mm. . 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


P.55 SERIES 12 mm.x12 mm,x20 mm. Ferrite cores 4 mm. 472 ke/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


T.41 SERIES 25 mm.x12 mm.x20 mm. Ferrite cores 4 mm. 472 ke/s operation: 
Double-tuned Ist and 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required, ; ; 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines: back 
for all types of coils and assemblies. a 


WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET 
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™ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 
INCLUDING 


Have you sent for your copy? 


WHICH IS YOUR PRACTICAL 


ENGINEERING OPPORTUNITIES ? “4 
is a highly informative 132-page guide to PET Sug) ECT? EQUIPM EN T TOOL % 
the best paid engineering posts. It tells Radio wooed 
be how you = quickly pas home Television Basic Practical and Theore- ae a 2 lac 
‘or arecognised engineering qualification : tic Courses for beginners in specialist’ Elec- 
and outlines a wonderful range of modern oe Pere oe tronics Division of 
Home Study Courses in all branches of Scere "Radio Amateur’s Exam. B.LE.T. ‘NOW 
Engineering. This unique book also gives Mechanical R.T.E.B. Certificate offers you a real lab 
full details of the Practical cer] & Elec- Civil go, joa oratory training at 
tronics Courses, administered. by our H Radio & Television Servici ; : 
SpecialistElectronics Training Division- ee ahaeeh Practical Electronics si home: with. pepctical 
explains the benefits ofour Appointments Automobile Ractiocis SOag | SEEN 2 
Dept. and shows you how to qualify Aeronautical automation Ask for details. 
for five years’ promotion in one year. Plastics 
TISFACTION OR Building POST COUPON NOW Ss 
SA Draughtsmanship | MM Please send me your FREE 132-page a 
REFUND OF FEE _ BSc. P| “ENGINEERING OPPORTUNITIES” a 
City & Guilds @ «= (Write if you prefer not to cut page) a 
Whatever your age or experience, you cannot Gen. Cert. of | | 
afford to miss reading this famous book. If you Education NAME ee coe ee ae Ae 
copy of RENGINEERING OPPORTUNT, ete., etc & ® 
TIES» today—FREE. : g ADDRESS a 
BRITISH INSTITUTE : Bes i er ccerr tinea Tae eee . 
OF ENGINEERING TECHNOLOGY Qt een a 
H SUBJECT OR EXAM. 
(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire gy SUBJECT OR ExAM a 


IS_ THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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Why does this Inductance 
Bridge have 27 controls, 
cathode-ray tube? 


ameter,and a 


of everything. 


Our new TF 2702 answers any inductance analysis problem you 
are ever likely to meet; it does more than any other bridge at any 
price—and yet it costs only £490. A remarkably low price for the 
first true inductor analyser—both a self-contained low and 
medium current inductance bridge and the nucleus of a complete 
high-power inductor test assembly. 

Its inductance range (0.3HH to 21,000 henries) is twenty-one 
times wider than its nearest competitor's. It can be used at any 
frequency from 20 Hz to 20 kHz—internal frequencies: 10 kHz, 
1 kHz, and 50 Hz. And it switches to Maxwell or Hay configura- 
tion for equivalent series or parallel inductance, with loss 
resistance indicated directly in ohms. 

The a.c. can be monitored, and d.c. bias applied directly into the 
bridge up to 0.5 amps—or up to 10 amps using our mixer unit 
TM 8339. 


WIRELESS WORLD 


Because we've though 


Easy to Balance. Although its versatility is unequalled, TF 2702 
is easier to balance than any inductance bridge ever marketed. 
It has two detector systems—a cathode-ray tube display for 
search, and a tuned detector for final balance. The c.r.t. gives 
a positive indication of the direction of inductance unbalance, 
shows up iron distortion, and even tells you if the inductor is 
capacitive at the test frequency. Furthermore, the use of the 
reactance standard as the inductance-balance variable com- 
pletely eliminates the interdependence between the L and R 
balance controls that can make inductance measurement so 
tedious. There’s no “chasing the balance” with this bridge. 

If you've grown to enjoy the suspense of hit-or-miss methods of 
inductor analysis, TF 2702 will spoil your fun but it will give you 
the right answer first go—with precisely controllable measuring 
conditions. Ask now for technical data. — 


An English Electric Company 


MARCONI INSTRUMENTS LIMITED 


LONGACRES, ST. ALBANS, HERTFORDSHIRE, ENGLAND. TELEPHONE ST. ALBANS 59292, TELEX 23350 


TC333 
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Bullers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Reiractoriés for high-temperature insulation. 


Bullers porcelain for general insulation purposes, 


Meticulous care in manufacture, high quality mate~ 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 


Phone: Stoke-on-Trent 54321! (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Offiice: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 9971 
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ELECTROLUBE 
MEANS |) 
RELIABILITY 


Electrolube 2A-X is the highly efficient and completely safe 
electrical and mechanical lubricant which improves contact 
performance and inhibits tarnish and sparking. Electrolube 
also improves the mechanical operation of plugs and 
sockets, rotary and sliding switches and all types of electro 
mechanical device—giving an extra reliability factor to 
equipment and components wherever it is used. 


ONLY 


ELECTROLUBE 2X 


Available—through wholesalers and agents all over the 
world—in the economical aerosol! pack— compatible with all 
plastics, rubbers and paints. 


For full technical details write to:— 


U.K. Enquiries: Electrolube Ltd., Oxford Ave., Slough, Bucks 
Telephone: Slough 25574 
Telex: Electrolube Chamcom Slough 84314 
Overseas Enquiries: Electrolube Ltd., 16 Berkeley Street, 
London W.1 
Telephone: MAYfair 7654 


3& Registered Trade Mark x 
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Erie take a pride 


The Erie EDM Series are silvered mica plate 
capacitors with rectangular bodies dipped in 
mechanically stable insulating phenolic resin, 
available in three sizes from 0.470” x 0.395” x 
0.220” maximum to 0.815” x 0.880” x 0.440” 
maximum. With an operating temperature of 
—55°C to -+-125°C, and discrete capacitance 
values in the range 10pf to 22,000pf, the Erie 
EDM Series is well equipped to meet demands 
of the majority of modern instrumentation and 
other circuit applications. 

Although standard capacitance tolerances of 
+-5% and -+-10% cater for the majority of usage, closer 
tolerances are available down to a minimum of +1%. 


Erie is a registered trade mark of Erie Resistor Limited, 
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Erie’s resourcefulness in the design of the EDM range 
is shown by the special method of stacking and clamping 
the mica films, resulting in a performance that is normally 
approached only by expensive sintering processes. 

In instrumentation, as indeed in defence systems, 
communications, aerospace circuitry and. the whole 
range of modern electronics . . . 
Erie take a pride in performance. 
Write for the EDM Series details to: 
ERIE RESISTOR LIMITED, 

Great Yarmouth, Norfolk, England. 
Telephone: Great Yarmouth 4911. 
Cables: Resistor Great Yarmouth. 
Telex: 97421. 
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The best pick-up arm in the world 


Only S.M.E. Precision Pick-up Arms offer all these features Choice of arm length Model 3009 (9in.) or Model 3012 (12in.) for still lower 
tracking error—of specia! importance with elliptical styli - Lowinertia - High precision bal! races and knife-edge bearings for minimum 
pivot friction - Linear offset chosen for lowest distortion - Automatic slow-descent with hydraulic control - Bias adjuster calibrated 
for track force + Exact overhang adjustment with alignment protractor - Precise tracking force from 4-5 grams applied without a 
gauge + Shielded output socket - Low capacity 4ft. connecting cable with quality plugs - Light-weightshell - Camera finish in satin 


chrome, gun-black and anodised alloy + Comprehensive instructions - Rational development—all improvements can be incorporated 
in any existing Series Il arm. 


For sales and service ring Steyning 2228. 


S.M.E. LIMITED + STEYNING - SUSSEX - ENGLAND 
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‘| NEW RANGE OF SOLID STATE A.C. MAINS AMPLIFIERS 

» 4 Employing only high grade components and transistors 
i ~~ | LT66 12 WATT STEREO AMPLIFIER 
A i. | A twin channel version arian = 


dh h 9 sb ub Lh es sib, Ma Mba 0. of the LT55 providing up 

LT55 6 WATT AMPLIFIER to 6 watts High Fidelity 
| output on each channel 

Switched Input Facilities 

| rage La aeee or crystal PU #430 

| (2) Radio Tuner 

| (3) Ceraniie PU Microphone titer ae 15 GNS 

Size 12 x 31 x 6in. 


? 


\ 


NAVA) 


A High Fidelity unit pro- 
viding excellent results 
at modest output levels. 


Frequency Response x : as 
30-20,000 cps-2dB 


i 755} 


Controls (6) Volume, Bass, 
Treble, Balance, Mains Switch, 


ee cc Input Selector Switch. Stereo/Mono Switch 
Sensitivity 5 mv (ax) o) Seanaee 8 GNS _Facia Plate Rigid Perspex with black/silver background and 
— Distortion 0.5% Size 91 x 22 x 5iin. matching black edged knobs with spun silver centres. 
at 1,000 cps. 4 aa : 
Output oar 3-8-15 ohm Loudspeakers — ge a. VeMtuing _ PTA30 HI-FI PUBLIC ADDRESS AMPLIFIER 
S Raiiees AGUA PERDETS: Bags, reble, Mains | j laste 
Input Sockets for ‘Mike’ Gram and Switch, Input Selector A successor to our popu- 
Radio Tuner/Tape Recorder, Switch. | lar Conchord 30 watt unit 


LTA15 15 WATT AMPLIFIER Input Sensitivity 2 mv (max) 
High Fidelity Cutout SEEEe * Output 30 watts 
switched inputs for Gram 


* Output Terminals or Loud- 


‘Mike’ Tape, and Radio. speaker or combination cf | Recommended 
Frequenc ih : nse | ‘Speakers with total iim- Retail Price 20 GNS 

hah baat bid pedance between 3 ohms Size 12 x 34 x Gin. 
oo 3dB i and 30 ohms Housed in fully — enclosed 
Bass Controi ; stove enamelled steel case. 
+18dB to —16dB at 4o eps Recommended 16 GNS * Three individually con- — Gontrois Vol (1) Vol (2) Vol (3) 
Treble Control Retail Price . via trolled Jack Inputs for with mains switch, Treble, 
+17dB to— 14d at 14 Kes Size 93 Ps 3h x pie ert mixing purposes. Bass. - 
Hum and Noise — 8odb3 guitput Jor 3°8-15 ohm Loud | aw sDEAL UNIT'FOR VOOAL AND INSTRUMENTAL GROUPS 
Harmonic Dis’ortion 0.2° at ats output. | SUITABLE FOR ANY KIND OF ‘MIKE’ AND INSTRUMENT 
Please send a stamped addressed envelope for full descriptive details of above PU ALSO FOR RADIO, TAPE OR GRAM. 


units also TUNER, Aw PL FIERS STEREO and MONO. AVAILABLE FROM YOUR LOCAL HI-FI DEALER 
Retai'enquresto: LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS 


WW—072 FOR FURTHER DETAILS 


June, 1967 . WIRELESS WoRID = 47 


Brush Clevite can give you the best tips on Bandpass Filters 
They make them in U.K. and they are down in price. There are major reasons why Clevite’s growing 
family of ceramic filters are replacing LC, quartz and mechanical filters in a broad range of military and com- 
mercial equipment. Check these plus points for a start. Small. Lightweight. Rugged. Large range of. band 
widths. Non-microphonic. Permanently tuned. Immune to magnetic fields. High stop band rejection and clean 
response. Highly stable with both temperature and time. There is a Clevite filter for almost every application. 
Take our tip. Write for up-to-date Bulletin Sheets TODAY. 


Keep in touch with 


BRUSH CLEVITE 


BRUSH CLEVITE COMPANY LIMITED -THORNHILL- SOUTHAMPTON 
TELEPHONE SOUTHAMPTON 48055 > TELEX 47687: TELEGRAMS BRUDEV SOTON 


CLEVITE CORPORATION PIEZOELECTRIC DIVISION 
232. FORBES ROAD, BEDFORD, OHIO.44014 
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for acoustic hoods 


All noisy environments such as factories, workshops, department 
stores and hotels require the facility of an acoustic hood which 
permits telephone conversations to be held without the inter- 
ference of annoying background noises. Whiteley acoustic hoods 
are strongly made from resin bonded ply and finished in a cellu- 
lose €namel which makes these suitable for indoor or outdoor use. 


Standard 
Hood 
Dimensions 
25” high 
201” deep 
244” wide 


7 


; Fitted with loudspeakers Fitted with doors for outdoor use 
Also available with internal light and/or @ storage shelf below hood 


& directory holders 


These attractive, and extremely 
functional directory holders will 
hold five directories neatly and se- 
curely, in individual swivel holders 
permitting easy identification and 
reference. The lower shelf provi- 
des additional storage space. The 
units are of cast alloy and are fin- 
ished in an attractive grey epoxy 
resin enamel and constructed to 
strict G.P.O. design specifications. 


Directory Holder Dimensions 
174” high x 134” wide x 138” deep 


For further details please write or telephone 


WHITELEY ELECTRICAL RADIO CO. LTD 


MANSFIELD - NOTTS - ENGLAND Tel: Mansfield 24762 
London Office: 109 KINGSWAY, W.C.2 Tel: HOLborn 3074 
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Snotjusta 
pretty face 


SEEEOCTES ¢ 


It's not just a pretty face! No! 
TheSelectest MK 2 is the most functional, 
up-to-date multi-range test meter on the 
market today in both looks and Operational 
performance. 

In brief, the design and performance of 
this more than dependable instrument are 
based upon many years experience in this 
field. Backed by this experience, the 
Selectest MK 2 can cope easily with the 
exacting needs and requirements set by 
today’s forward thinking electrical and 
electronic engineers. 

Now here, we stop the chatter and give 
you a few of the most Outstanding features 
of the Selectest MK 2. But if you want to 
know everything about it, just fill in the 
coupon and post it today—you'l be glad 
you did. 


Please send me full details of the Selectest Mark 2 


selectest MARK 2 


Mmulti-range test meter 


Here are just a few of the Selectest’s 

outstanding features:- 

1. The sturdy, streamline case which is 
moulded entirely in “wipe clean” 
Melamine will withstand normal 
everyday hazards. 

2. The terminals will accept 4 mm push- 
in plugs and are arranged at the top of 
the front panel so the instrument can 
be used either in a vertical or 
horizontal position, 

3. The scale which is 25% longer than on 
any other comparable instrument 
incorporates an inset mirror and knife- 
edge pointer. 

4. The handle is strong and readily 
accessible, 

5. Ranges are selected by two 
multi-position switches capable of 
continuous rotation. 


_ Post to: SALFORD ELECTRICAL INSTRUMENTS LTD. 


P = Peel Works, Barton Lane, Eccles, Manchester. 
BEBE ) se) ae 2 subsitiny of rn General Electric Co. Ltd. of England 
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AND THAT 


MEANS MONEY: 


Our large range of quality electronic 
components includes: 

@ S.E.C.M.E. & FUJISOKU MINI- 
ATURE SWITCHES & WIMA CAPACI- 
TORS @ SEMCOR WET TANTULUM 
CAPACITORS @ PIHER CARBON 
FILM RESISTORS. 


Send for catalogue showing complete range, allon 
a SAME DAY SERVICE. 


We are U.K. Distributors tor Waycom products. 


RADIO & TELEVISION 
SERVICES LTD. 


P.O. Box 11.» Gloucester Street - Cambridge 

Ring Cambridge 51471—direct line for spares orders, = A MEMBER OF TH Ie 
Ring Cambridge 59101 —other business. 
The STD prefix for Cambridge is OCAS3. GROUP OF COMPANIES 
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NEW: NEW-NE 


WIRELESS WORLD JUNE, 1967 


any Tentartan 
SPEAKER SYSTEMS 


A 292” x 232” x 6" acoustic Laby- 
rinth enclosure fitted with acoustic 
resistance in the pipe, using the 
same highly efficient 9” speaker unit 
used in the LC 93. 
sponse 45Hz to 20KHz. 


These superb new speaker systems make available even 
higher standards of performance in sound reproduction 
and uphold the high reputation gained by Whiteley Sten- 
torian speakers throughout the world. 


Attractively desi 
available in eit 


Frequency re- 


gned and soundly constructed, they are 
her Teak or Rosewood finish. 


LC93 

AI x 121% 84” completely enclosed 
acoustically loaded cabinet housing a 9” 
graded melamine paper cone with silico- 
nized cambric suspension giving a fre- 
quency response of 60Hz to 20KHz. 


LCo94 


bad 


LC95 


The LC95 loudspeaker system is an 
acoustically loaded Bass Reflex cabinet, 
measuring 3lzin. x 20Zin. x 1!3tin., 
fitted with two loudspeakers and a 
crossover network. The bass loud- 
speaker being used is a newly devel- 
loped 12in. unit having a Melamine 
treated paper cone with a cambric 
surround. The middle and high 
frequency unit is a new 8in. loud- 
speaker having a Melamine treated 
paper ribbed cone and surround. 


Send for full Technical Specifications 
on these outstanding new additions to 
the famous Stentorian Range. 


WHITELEY ELECTRICAL 
RADIO COMPANY LTD 


MANSFIELD - NOTTS: ENGLAND - 
Tel: Mansfield 24762 
London Office: 109 Kingsway, W.C.2. 
: Tel: HOLborn 3074 ; 
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Andrew Corporation has 
produced a new Catalogue. 

If you are interested in aerials, 
transmission ines, feeder cables 
or R.F. switches, from H.F. 

to Microwave, and have not — 
yet received your copy, 

write, telephone or telex: 


AEA EEA ETT 


pehvew 


ANTENNA SYSTEMS 
LOCHGELLY,.-FIFE. 


Tel: Lochgelly 313, Telex: 72491 
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New Reslo- 
radio 


microphone 


Radio Microphone type MMD1 Transmitter type R.M.18 Receiver type R.M.19 


A complete radio microphone system consisting of a microphone (usually of the lavalier neck sus- 
pension type allowing unrestricted movement), a low power pocket transmitter for carrying on the 
person, and a sensitive high performance receiver, providing the audio signal for the associated 
amplifier and loudspeaker sound system, the purpose being to provide a high quality but wire-free 
link between the microphone user and the sound reinforcement installation. 


APPLICATIONS. Stage and cabaret performances of all kinds by solo artistes, including ice skating 
and outdoor moving acts, public meetings, radio and T/V programmes, film making, band groups 
and vocalists, lecturers and instructors who must be mobile for experimental demonstrations, guides, 
building site communication, public utilities maintenance team communication, etc., etc. 


FEATURES. Transmitter and receiver fully transistorised - Operation from self-contained dry bat- 
teries - Frequency modulated micro-wave propagation - Crystal controlled oscillators in both trans- 
mitter and receiver for stability; no tuning operation - Wide band high quality reproduction of speech 
and music - Receiver incorporates a ‘‘ squelch ’’ circuit to prevent noise from the sound system 
should the transmitter be turned off - Type approved by the Post Office - Battery switching by micro- 
phone plug. 


For further details— 


Reslosound Limited 


Sales Enquiries: 24 Upper Brook St., Mayfair, London, W.1. Telephone No: Hyde Park 2291 
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YOU CAN 
NOW BUY THE 


SPEAKER VALUE 
DIRECT FROM 


The 700 Mark V Range. 


Specially designed to provide outstanuing range, 
smoothness and uniformity of frequency response 


both cones — voice coil impedence 15 ohms. 


| Power handling capacity in appropriate enclosures :— 
3 780 Mk. V Price £3.19.7 


8 in. 6 watts r.m.s. 12 watts peak. (inc.11/7 P.T.andP.&P.) 


7100 Mk. V Price £4.14.3 


10 in. 8 watts r.m.s. 15 watts peak. (inc. 13/9P.T. and P.&P.) 


7120 Mk. V Price £4.18.6 


12 in..10 watts r.m.s. 18 watts peak. (NoP.T. butinc. P.& P.). 


Send for full technical data sheet with 
suggestions for enclosures to: 


LOUD SPEAKER MANUFACTURERS TO THE 
RADIO INDUSTRY SINCE 1930 
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WORLD'S FINEST 


with freedom from self generated forms of distortion 
up to levels more than adequate for domestic listening. 
The speakers in this range all have a highly developed 
dual radiating system with optimum termination of 


VISIT OUR STAND 


No. 202 


R.E.C.M.F. 
EXHIBITION 


REPRODUCERS AND AMPLIFIERS LTD 


Re] Frederick Street, Wolverhampton England 


WIRELESS WORLD 


209 SPON LANE - WEST BROMWICH ‘STAFFS TELEPHONE:WES 2516 (3 lines) 
WOODS LANE - CRADLEY HEATH ‘STAFFS TELEPHONE: CR 69283 (3 lines) 
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Accurate 
components at 

competitive 
"prices 


produced 
by progressive 
tooling and 
multiform 
methods 


JOHN SMITH LTD. 
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even the finest cables... 


can be stripped speedily and without damage with 
PLANSEL Automatic Stripping Pliers — a time and 
money-saving tool if ever there was one, and a “must” 
for every electrician, Four alternative jaws deal with 
all sizes of cable from 0.4 to 4.0 mm., and the 
synchronized grip-cut action avoids damage even 

to the finest cables. M.O.D. approved. 


creators limited 


Send for 


Sheerwater, Woking, Surrey, England 
leaflet No, ‘Telephone: Woking 5981 (15 lines) 
TO5/4 C&G a member of the creators group of companies 
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The simple Temperature Control 
of a Weller makes conventional 
soldering irons from 10-120 watts 
obsolete. See how the Wellertip 
controls performance— 

THEN TRY IT YOURSELF. 


*Makea date to visit Weller on STAND 487 British Radio & 
Electronic Component Show— Olympia May 23rd - 26th 


ELECTRIC LIMITED - HORSHAM . SUSSEX .- TEL 61747 


Manufactured by the world’s largest makers of quality soldering tools. 


SEND COUPON FOR SPECIAL FREE TIP OFFER 


On receipt of this coupon we will send you a sample Wellertip mounted 
in a dummy TCP. A special discount offer will be made with this sample 
for the complete tool! Clip coupon and post TODAY. 


NAME, icceccscececccersevscecsnesseensssaenevscereespenseguennnsseccoassnsersaneeraratenssetecon 
COMPANY cecccsccsssssecesscssstcecscaececcessuesseceuueecneeasonserenareeggeaaabessouceeee 


ADDRESS  ..ssessscsssssssesssssernserseseererstesensevegsersseseeesererseseeeaboeaseeenenens 
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A Winner 


The DP4 microphone is another win- 
ner—by performance alone it has 
achieved world wide acclaim. It is used 
regularly by P.A. engineers, broad- 
casting and television companies, 
film studios, etc., as well as by many 
professional and amateur tape 
recordists. Its winning qualities have 
been designed and produced -by 
Grampian—specialists for over thirty 
years in the field of sound equipment. 
We shall be pleased to send you full 
technical details of the DP4 and other 
microphones, together with descrip- 
tions of various accessories. 


| Specially designed to 

| use with the DP4, in 
order to cut down wind 
noise is the Wind- 
shield — as illustrated 
here. 


There is also the “Grampian” Parabolic Reflec- 
tor. Where jit is not possible to place a micro- 
phone close to the source of sound such as 
when making recordings of bird songs, weddings, 
car and train noises etc. the Parabolic Reflector 
has been proved over and over again to be of 
enormous value. 


ramptan 


Grampian Reproducers Ltd., Hanworth Trading 
Estate, Feltham, Middlesex. Tel. 01-894-9141. 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES: 


Range 1 ....12.4—80 Mc/s Range 4 ....1.12—2.58 Mc/s 

Range 2... .5.2—12.9 Mc/s Range 5 ....480—1,150 kc/s 

Range 3 ....2.5—6.1 Mc/s 

Ranges 4 and 5 include the International Distress Frequencies. 
Mode! No 


Cash Price’ Model No. Cash Price 
EC10. IB elabre aveduausent £60 6 
c MO rcv aratints wintitnieere 
| 1 ee ee aS £185 0 0 
You can pay by 9 equal monthly payments without 
: any extra charge. 
Hire Purchase Terms gladly arranged. Owing to frequent changes in the 
HP regulations we are obliged to discontinue advertising these. 
Please write for current rates. A 4d. stamp will bring you these and a full 
range of Eddystone Literature. THE WORLD’S FINEST SETS. 
Carriage paid per passenger train. SATISFACTION GUARANTEED, 


SEND FOR LITERATURE TO 
The Eddystone 
Specialists 


SERVICES LTD. 


49/51. COUNTY ROAD 
LIVERPOOL, 4 


ESTAB. 1935 


Telephone: AINTREE 1445 


WW—084 FOR FURTHER DETAILS 


JUNE, 1967 


HOWELL’S RADIO LTD. 
MINISTRY OF AVIATION INSPECTION APPROVED 


TRANSFORMERS : 
STANDARD RANGE OR DESIGNED TO YOUR SPECI- 
FICATION 
0-50KVA, “C” CORE, PULSE, 3 PHASE, 6 PHASE, 
TOROIDS, ETC. ; g 
Driver and Mains Transformer for 20W transistor Amplifier 
(W.W. Nov. 1966). : 
Driver 22/6 Carr. 2/-. L.P. Filter 11/- Carr. 1/-. 
Mains 25/6 Carr. 4/é. P.C. Mounting 14/6 Carr. 1/-. 
*HEATER TRANSFORMERS 

6.3 v. 1.5A, 9/6. Carr. 2/-. 

6.3 v. 3A 13/-. Carr. 2/6. 


*MAINS TRANSFORMERS 
350-0-350 v. 60 mA., 6.3 v. 2A. £1/15/-. Carr. 4/6. 
500 v. 300 mA. 6.3 v. 4A., 6.3 v. 1 A. £3/12/6. Carr. 5/6. 


500-0-500 y. 0.25 A., 6.3 v. 4 Act., 6.3 v. 3 Act.,5 v. 3 A.£4/10/6. 
Carr. 6/6. 
525-0-525 v. 0.5 A., 6.3 v., 6 Act., 6.3 v., 6 Act..5 v.6A,£5/5/-. 
Carr. 6/6. 


*LOW VOLTAGE 
30-0-30 v.4 A. £2/5/6. Carr. 5/6. 
15'v. 2 A. £1/12/6. Carr. 3/-. 
15 v. 6.A, £2/1/-. Carr. 4/6. 
15 v. 10 A. £2/15/-. Carr. 5/6, 
STEP DOWN TRANSFORMER 
Primary 0-415-440 v. Sec. 250 v. 1.5 A.£5/5/-, Carr. 6/6. 
*PRIMARIES 10-0-200-220-240 v. 


CHASSIS, CABINETS AND PRECISION METAL WORK 


ELECTRONICS — DEVELOPMENT AND ASSEMBLY 


Carlton Street 
Manchester 14 
Lancashire 


Tel: 2263411 & Trunk dialling 06! 
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Dial fora 
meter 


Dial Euston 1639. Specify your meter . . . type, shape, size, F.S.D. 

It’s almost certainly on our premises right now. It will almost certainly be on yours 
tomorrow (G.P.O. and/or B.R. willing). If by chance we haven't got precisely what you want, 
_we’ll tell you when you can have it. Or which stock alternative, plus or minus 
a few ohms, will do the job. Or how long by our stopwatch it will take us 
to modify a stock meter for you. You'll always get a straight answer from Anders . +6 
and 99 times out of 100 the answer will delight you. 


Manufacture and distribution of electrical measuring instruments and 
electronic equipment. The largest stocks in the U.K. for off-the-shelf delivery. 
Prompt supply of non-standard instruments and ancillaries. 

Sole U.K. distribution of FRAHM vibrating reed frequency meters and tachometers. 


New comprehensive catalogue available free to manufacturers and bona-fide engineers. 


ANDERS METER SERVICE 


Anders Electronics Ltd * 103 Hampstead Road * London NW1° Tel: Euston 1639 
Ministry of Aviation Approved 
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Beliciere 
TRANSFORMERS 


SUB-MINIATURE AND MINIATURE TRANSFORMERS. 
WINDINGS AND ASSEMBLIES TO YOUR 
SPECIFICATION 


Visit us at the R.E.C.M.F. Exhibition on salacr ea ae ae 
Stand No. 483 which is located on balcony i 

(Ist floor entrance) directly below main 

entrance. 


THE BELCLERE COMPANY LIMITED 


COWLEY ROAD, OXFORD, ENGLAND. Tel. Oxford 77266 
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STANDARD 3000 TYPE 


HAVE YOU 
DELIVERY q 
Complete range of coils available, including 
DIFFICULTIES? “ine windings, balanced 


Available with coils for 6 V.-440 V. working. Contacts light or heavy duty. Contact 


Up to 8 contacts Light duty. 6M or B or insulation for 100V., 250V. or 1,000V. 
3 C/O Heavy duty, when fitted with TRY working. Standard or Tropical finish. 


250 V. contact insulation. J A C K D A V I S 


(RELAYS LTD.) 


ELECTRO-MAGNETIC . R6. RELAY 
COUNTERS 9/10 MALLOW STREET 


LONDON E.C.1. 


Telephone 


MINOR TYPE: 4gin. x lin. x lin. Counts when Clerkenwell 
coil is de-energised 3V, D.C.-I10V. D.C. Speed 3661/2 
approx. 10 per sec. . 


Scaled down version of 3,000 type. Coils up to 

= 30,0002. Contacts 4M or B or 2C Heavy duty. 3M or B 

MAJOR TYPE: 6in. X I4in. x Iqyin. Counts when coil is and 2C or 4C Light duty 100 Volts or 250 Volt contact 
energised. 3V. D.C.-220V. D.C. Speed approx.’ 8 per second. insulation, 
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THERE ISA ANSWER 
TO EVERY SOUND PROBLEM 


COMMUNICATIONS 


Controlled magnetic hand 
microphone providing a 
clear, crisp, natural voice 
response of high intelligi- 
bility. Rugged and depen- 
dable, ideally suited for 
outdoor -.indoor public 
address and communica- 
tions. Frequency response 
200 to 4,000 cps. High 
impedance and high out- 
put. 


Shure Electronics Limited, 84 Blackfriars Road, London SE1. Tel: 


PROFESSIONAL 
RECORDING 


Dynamic microphone for 
studio and location work. 
Cardioid directivity. Effec- 
tively rejects background 
noise and provides natural 
dialogue or vocal music 


_ pickup. Also’ suitable for 


scoring. 

Perfectly. balanced and 
dependable under all op- 
erating conditions. 


AMATEUR RADIO 


Designed for radio com- 
munications, providing op- 
timum. performance from 
single sideband transmit- 
ters as well as AM and FM 
units. Response cuts off 
sharply below 300 cps 
and above 3,000. cps, .en- 
suring maximum speech 
intelligibility and audio 
punch to cut. through 
noise and interference. 


Setting the world’s standard in sound. 


WwWw—090 FOR FURTHER DETAILS 


doors. 


PROFESSIONAL 
ENTERTAINER 


Dynamic microphone 
with an effective filter to 
protect against wind and 
“pop”. Features fine ‘re- 
production of music and 
voice. Ideal for use with 
high quality sound sys- 
tems and tape recorders. 
Eliminates squeal caused 
by feedback and over- 
comes poor acoustic con- 
ditions, indoors or out-— 


WATerloo 
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There is 


Instrumentation 


Communications 
equipment 


Printed Variable capacitor iichauitlage 


wiring insulation 
or 


Stand-off insulator 


for 
EVERY application 


WINGROVE & ROGERS LTD 


DOMVILLE ROAD - LIVERPOOL 13 - Telephone: Stoneycroft 2265 
LONDON OFFICE: 75 Uxbridge Road - Ealing W.5 - Telephone: 01-567 7046 
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Bring your Accurate and direct 
transformer Measur ement of speed | 
problems to without coupling to moving 


Petrie parts 


oe everybody 
else does FRAHM wry 
Resonant Reed TACHOM 


for hand use or permanent mounting. 


» ’ . 
60 
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PARTRIDGE 
TRANSFORMERS are 
constantly specified for use 
in published audio circuits. 
Built to the highest 
standards of workmanship, 
their quality, performance 
and reliability ensure their 
appearance again and 

again in leading equipment 
designs. Write now and 
ask for details of the 
Partridge Hi-Fi range, 


ETERS 


Ranges and combinations of ranges from 900 to 100,000 r.p.m,. 


Descriptive literature on FRAHM Tachometers and Frequency 
Meters is freely available from the Sole U.K. distributors: 


PARTRIDGE TRANSFORMERS LTD. &) ANDERS METER SERVICE 


ANDERS ELECTRONICS LTD. 103 HAMPSTEAD ROAD-LONDON NW1 
Roebuck Road, Chessington, Surrey. Tel. : LOWer Hook 4353/5 | TELEPHONE EUSTON 1638" #MM/STRY BP AVAT oS oo 
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nsitor Tantalum Capacitors — by Thorn give. 

sutstanding performance in the most arduous 
conditions. Wet or dry, they will never give you a 
moment's anxiety. They stand up to all tempera- 
tures, from —80°C to - 125°C, without derating. 
Sudden blows or vibrations leave them unruffled. 
They won't deteriorate in storage, and have the 
lowest leakage rate you could wish for. For today s 
most comprehensive tantalum catalogue, and for 
firm aclivery dates, contact: 


~~, Thorn Special Products Ltd 


% 
a Great Cambridge Road, Enfield, Middlesex. (ENField 5353) 
Oo 


A member of the Thorn Electrical lodustues Ltd 
group of companies 
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NEW 222 


Series 
cuts frills and costs to give 
exactly the performance 
you need! : 


~ Wwd0s FOR FURTHER BD 
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The increased complexity and advanced performance of 
much of today s equipment has created the need for anew 
approach to specialised instrumentation. Racal’s answer 
to this can be summed up in two words—effective stan- 
dardisation. The critical circuit and -‘‘adjust-on-test”’ 
approach have no place in this new Racal concept. Racal 
digital experience has produced preferred circuitry in the 
form of standard interchangeable modules. The result? 
—a simplified purpose-designed range of digital instru- 
ments: the Racal 800 Series. 

Each instrument gives you the highest degree of accuracy 
in its own specialised field. Just that. No fancy ‘extras’ 
that you don’t need for your particular application. So 
you don't have to pay £1,000 for an instrument to do a 
£500 job. That makes sense, doesn’t it? And that’s the 

~ measure of the type of saving Racal now offers you. 


For example- 

the Racal 806R | 
Digital Frequency Meter 
at £445 has been 
specifically designed 
for HF spectrum use. 


JUNE, 1967 _ - WIRELESS WORLD - : 


OSCILLATOR STABILITY 1 IN 10’ IN THREE MINUTES! 


-[-) Measures 2 Hz to 32 MHz 


[-] 1. Megohm input impedance with 
10 mV sensitivity 


[] “Instant follow” latched display when 
significant frequency change occurs 


L_} Modular wrap-around construction allows 
rack mounting or free standing use 


|_| Type 803—First ever fully automatic 
Heterodyne Converter extends range to 500 MHz 


(_J2 parts in 10° daily ageing rate 


In rapid succession to the 806R, Racal will 
release, for delivery this year, more 800 series 
instruments. 

Including: A 100 MHz DIRECT Frequency 
Meter, three 500 MHz Automatic Heterodyne 
Converters, a1 MHz preset Counter/Timer, a 
VHF/UHF calibrator using state-of-art sampling 
techniques. Others now in final development 
stage will follow quickly. a 


800 series information 
and a demonstration date from ~ 


Brian Cuthew, 


RACAL INSTRUMENTS LTD 
CROWTHORNE 
BERKSHIRE: ENGLAND 
Telephone: Crowthorne 2273, 
Telex: 84166. 
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COIN OPERATED 
ELECTRICAL. 
MECH. INTERLOCK| 

microswitcr @ 
TRANSISTORISEDS 
PRINTED CIRCUIT! 
THAN SO 


OPERATE [ RELEASE 


| DOUBLE ARMATURE 


| Reser | | 
| tarcune_| i ale 


| | MILLISEC 
_SPECIAL APPLICATIONS 


| 


CONNECTIONS _ TIMINGS 


MECH. LIFE 


ULTRA-VERSATILE TELEPHONE RELAY 


(See CARD 3 for plug-in version) 


(3 SEC. OPERATE CYCLE) 


SOVLAIOA 


(xOwedv), 00° 


+3 
y DELIVERY PROTOTYPES, 1-14 days MPROWS: BPD CECB British Rat, 
BULK, 2-28 days HOB. WATO, URAEA, 


SL3VLINOD 


UYIMOd BLVYAdO'NIW 


yaWe/2 0 


zi-6] at 


Kevewrret 


“phases REET IT 


ie RRR ES 


ie, SOR 
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B. P. 0. 3000 


SPECIFICATION 


* 
COILS 
Windings: Single, double, treble or quad, inductive or non- 
inductive 
d.c. resistance from less than 1 2 to 50,900 2. 
From less than 1 V. to 300 V. d.c., up to 440 V. a.c. with 
added components and special coils. 
4 watts continuous (7 watts maximum continuous). 
Swedish iron standard, nickel iron for fast operation. 
Nickel iron or copper sleeves fitted for specific appli- 
cations. Either Fibre or copper front cheeks. 
}$ in., 1 in., or 1 in. At armature-end to provide 
operate delay to a maximum of 150 msec., or heel- 
end to provide release delay to a maximum of 
500 msec. 
Normal operate-time 10 to 40 msec. 
Normal release time 10 to 40 msec. 
All operate and release times depend upon contact 
arrangement. ‘ 


Resistance 
Voltage: 


Rating: 
Cores: 


Slugs: 


INSULATION 
Spring Assembly: From 110 V. to 750 V. a.c. working. 
Up to 4000 V. using ribbed keramot. 


Standard 1000 V. a.c., 2000 V. a.c, to order, 


For very high insulation resistance between contact 
springs PTFE separators are fitted. 


~ Coils: 


INSULATION 
RESISTANCE 


MECH. LIFE: In excess of 30,000,000 operations. 
SENSITIVITY: As low as 15 mW 
TROPICALISED OR VARNISH-DIPPED. 


WIRELESS WORLD 


Contact Springs: 


ARMATURES 


63 


KEYSWITCH §138 \e5 


CONTACTS 
Functions: Make, break, change-over and ‘K' action (make before 
break), 'X' action (early) or 'Y' action (late) in combina- 


tion with other contacts. 


Ratings and 


a Light Duty 
Materials: 


Twin Contacts Heavy Duty 


domed silver 

domed silver 4.5 mm 
domed palladium 
silver nickel 

silver cadmium oxide 
tungsten 

silver 


silver 

domed silver 

5", nickel gold 
platinum ‘palladium 


These current ratings are for resistive a.c. loads, d.c. 
and inductive ratings are dependent on voltage and 
switching frequency. 

Standard relays have up to 18 light duty springs 
or up to 12 heavy duty springs. - Special versions 
can have up to 36 contact springs, giving 12 change- 
overs, and 12 mil springs can be fitted for increased 
sensitivity. 


Isthmus type to give consistent release. Adjustable 
armature tension fitted to provide fine adjustment of 
sensitivity. 

Residual studs of 4, 12 or 20 thou. or adjustable 
residual screw are fitted as standard. 


For additional information, please see the Keyswitch Catalégue. Many variants of the basic relay described on this card are also available ,.,, 
write for details. KEYSWITCH RELAYS LTD., 120 Cricklewood Lane, London N.W.2 Telephone: 01-452 3344. Telex: 262754 
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the great 


relay muddle is 


Anybody who ever needed a relay is only 190 
familiar with The Great Relay Muddle. Finding the 
right relay has usually been strictly need/e-in- 
haystack. There are so many different parameters 
involved in even the simplest type, you hardly knew 
where to start looking or when to stop. 


Now The Great Relay Muddle is over. Finished. 
Simply because the boys at Keyswitch tried putting 
themselves in your shoes, and got corns. So they 
stopped developing the best relays in the business, 
just long enough to develop the remarkable new 
Keyswitch Magic RelayFinder. 


The Keyswitch Magic RelayFinder solves the needle- 
in-haystack problem by letting you put the needle 
in the haystack yourself—provided it’s the Keyswitch 
Magic Haystack (an edge-punched data-card set). 


Keyswitch Magic RelayFinder 
data-cards are copyright, and cannot be repro- 
duced in whole or in part without the specific 
written permission of Keyswitch Relays Limited. 


over! 


Each of <hese unique new cards carries the basic 
printed matter you'd find on the product data-sheet 
for a different Keyswitch relay model, p/us informa- 
tion-retrieval coding that gives you quick access to 
over a million different relay configurations. A few 
jabs of the needle into the holes corresponding to 
whichever parameters concern you most, and up 
come just the specs, price, delivery and other data 
you need. 


FREE 


A Keyswitch Magic RelayFinder is yours free on 
request—including data-cards, needle, handy wallet 
and the automatic service that up-dates your data- 
cards as new and advanced Keyswitch relays are 
introduced.:So ask for yours today, and put The 
Great Relay Muddle out of your life forever. 


KEYSWITCH #3245 


Keyswitch Relays Ltd - 120 Cricklewood Lane - London NW2 
Telephone: 01-452 3344 - Telex: 262754 
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THE MOST ADAPTABLE TELESCOPIC MAST IN SERVICE 


SCAM Telescopic Masts are the 
most versatile in thé World. 
They come as complete kits 
ready for immediate erection in 
the field. They are freestanding 
with easily fitted guys for the 
worst winds. Alternatively they 
are easily fitted by simple 
brackets to any vehicle. There 
are 3 models, 30, 40 or 50 feet 
extended. Each has the same 
design features and the same 
well-tried system of extension— 
just air from the handpump in 
the kit. 


If you are in military com- 
munications you should know 
more about SCAM. Write 
to us now. ; 


SCAM 40 Mast in action. NATO 
Stock Ref. 5820-99-105-3397. 


A. N. CLARK (ENGINEERS) LIMITED 
BINSTEAD _ ISLE OF WIGHT 
Telephone; RYDE 3691 Teiegrams: TELEMAST RYDE 


A&A COUBRO & SCRUTTON COMPANY 
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JONES 300 and 
400 SERIES Mk II 


Announcing the new Cannon Jones Mk II 300 (miniature) 
and 400 (standard), basically similar and intermateable with 
types produced by Cannon for the last 28 years with 


important design improvements. 
SESE 
CANNON’ 


@), Plugs 


Registered Trademark 


Cannon Electric 
(Great Britain) Ltd., 
Lister Road, 
Basingstoke, Hants. 
Tel: Basingstoke 3171 
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MAIL ORDER DIVISION 
pacesetters in storage equipment 


36-DRAWER UNIT SS WY 
‘SPACESAVER’ 36A. Overall rte 
size 42” high, 242” wide, 12” 1 
deep. 36 drawers. In best 
quality steel, stove enamelled 
dark green. £12.0.0. 


NS 


SV 


S 


SS =: 
SARE SAA 
NS SSS eS 


YN 
SS SS 


Sey 
Wass Se - 


Wes 

NSS 

SSS Way 
SSS GW 

SSS a 

SW 

XS: 


SES 
SSSA 
SS 
N 


12-DRAWER UNIT 
POPULAR 12A’ 

12 drawers ina 

compact nest measuring 9” 
high, 35” wide, 12” deep— 

an invaluable storage asset 

for the very economical price » 
of only £4.15.0. 


SS 


LLL DOLL LL OPT, 


eS 


eo 


So, 
SSA svigncn 
SSS NSS 


WILY 


‘: RS 3 
SN 


SK 


TO: N. C. BROWN LTD. Dept. £29 
Heywood Lancs Tel. 69018 

London: Dept. E29 25 Newton St., W.C.2. 
Please send me a copy of your free illustrated catalogue. 
Please send me a 36A drawer unit 12A drawer unit 
Tick where applicable and send cash with order, 


NAME 
ADDRESS 
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The “MIRACLE” Range 


COVERED BY 


wonp wit) Soldering Irons 


FITTED WITH OUR EXCLUSIVE 
BI-METAL STEEL HELD SOLID 


sILVER LONG LIFE BIT 


MARRS SETS RENTS 


e@ EIGHT MODELS any voLtAce 5v.-240v. 


WATTAGE RANGE: 10W-500W. 


e@ INSTANT INTERCHANGE 211s ano 


ELEMENTS 


@ BIT sHares AND SIZES. OVER 150 TO 
CHOOSE FROM. 


@ LIFE OF BIT 75,000 TO 600,000 JOINTS. 


@ SHAPE ano size OF BITS CONSTANT 
THROUGHOUT OPERATIONAL LIFE. 


e@ TIN OR FLUX bo not 


AFFECT THE BIT. 


OPTIMUM —« NO MAINTENANCE 
CONDUCTION. OVER LONG PERIODS OF USE 
ONE-WAY @ CUSTOM MADE 


FLOW OF SOLDER 
TO JOB. NO BUILD-UP 
OF METAL ON BIT 


BITS FOR SPECIAL 
APPLICATIONS. 


ILLUSTRATED ‘‘ MIRACLE BABYSOUD a 
35w — 48Ww — 62W 


70 fi m= TEMPERATURE RANGE 230°-500°C. 


DESIGNED ror MASS PRODUCTION AND FOR 
AUTOMATIC SOLDERING PROCESSES. 


a 


The ‘“‘POWERSOUD” & “‘MICROSOUD”’ 
RANGE 


SAME PRINCIPLE AND DESIGN AS “MIRACLE” 
RANGE BUT WITH COPPER CORED BITS. 


ANY VOLTAGE — 6V. - 240V. 
WATTAGE RANGE 35W - I50W. 


TA LE 
VISIT OUR SPECIAL 
EXHIBITION AT OUR 
DEMONSTRATION CENTRE, 
164 NORTH END ROAD, 
LONDON, W.14 (5 MINS.’ 
WALK FROM. OLYMPIA). 
22-26 MAY, 1967. 

DAILY 9 A.M. TO 
730; PM: 


ILLUSTRATED 
“MICROSOUD”’ 
35W — 48W — 62W 


40/- 


WRITE FOR FULL TECHNICAL DATA 


LONDTRA LTD. 


KELWAY WORKS, KELWAY PLACE 


LONDON, W.14. TEL: (01) 385 7606 
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SOUND SYSTEMS 
& ELECTRONICS 


MXT/6 Mixer Unit complete with Modules. 


@ HIGH 
PERFORMANCE 


@ COMPACT 
MODULAR 
CONSTRUCTION 


@ RACK OR 
CONSOLE 
MOUNTING 


@ FIRST GRADE 
COMPONENTS 
AND 
MATERIALS 


MODULAR 
AUDIO 
MIXERS 


Assemblies, 
housing up to 
fourteen chan- 
nels with com- 
bining amplifier, 
etc., can be sup- 
plied for either 
Rack or Console 
mounting. Power 
supplies, v.u. 
meters can be 
incorporated to 
meet individual 
requirements. 


SPECIFICATION 


Combining Pre-Amplifier MXT/6. Output Imp. 2K ohms @ 170 mV 
balanced, or Zero dB @ 600 ohms balanced or floating. 


Tone Controls: Bass: }+ 10dB—8dB (@ !00Hz. 

Treble: | 8dB — 10dB @ 10kHz. 
MIC. Module MU/30. Input Imp. 50 ohms balanced. Frequency response 
50Hz-20kHz. Sensitivity: —80 dB. 
MIC. Module MU/200. Input Imp. 200 ohms balanced. Frequency response 
50Hz-20kHz. Sensitivity: —74 dB 
MIC. Module MU/I. Input Imp. 50K ohm unbalanced. Frequency response 
20Hz-20kHz. Sensitivity: — 32 dB. 
GRAM. Module GU/I. Input Imp. tM ohm. Frequency response 20Hz-20kHz 
; Sensitivity: — 16 dB. 
TAPE Module TU/I. Input Imp. 100 K ohm. Frequency response 20Hz-20kHz 
Sensitivity: —26 dB. 
RADIO Module RU/I, Input imp: 100.K ohm. Frequency response 20Hz- 
20kHz. Sensitivity: — 10 dB. 

SIGNAL/NOISE RATIO PER CHANNEL.. Better than 60 dB. 


Write for catalogue of full range of Sound Equipment. 


e STANSTED, ESSEX 
PHONE:— 
STANSTED :—31 32/3437 
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7 DUA 


OSCILLOSCOPE 


EX WORKS 


DC te 5MHz Bandwidth 


Dual Trace 


* | * | x 


100mV/cm Sensitivity on 
each Channel 


1 sec/cm to 0.5:1sec Time Base 


Triggering from either Channel 


TV Frame Syne. 


*lx* |] x] x 


5’ Helical PDA Tube 


AX ADVANCE ELECTRONICS GIMiIrwp 


Roebuck Road- Hainault -dlford+ Essex: Telephone 01-500 1000 
Telex 263785 
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MEET THE NEW FAMILY ! r 


A NEW INEXPENSIVE RANGE OF 
SLIMLINE LOUDSPEAKERS FOR 
SOUND REINFORCEMENT AND 
PUBLIC ADDRESS USE. 


a SEND FOR DETAILS RIGHT now | 


PRODUCED IN SINGLE AND DOUBLE SIDED sound 
VERSIONS OF 4-20 WATTS ; MOISTURE PROOF coverage 
DRIVE UNITS ; DUSTLESS BAFFLES, ETC. oe 
limited 
EXCELLENT DISCOUNTS FOR BULK i Decibel House, Wellington Town Road, East Grinstead, Sussex. 


QUANTITIES . Telephone: East Grinstead 21332-3 
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9 GOOD REASONS 
for choosing the 


SERVISCOPE* type 


Y 
- 
© 


Compact as a portable typewriter, 
only 8” x 7”x 15” overall. ‘ 


Weighs only 16 Ibs; not just portable, 
but positively easy to carry. 


5” (12cm.) flat-faced PDA tube. 


Bandwidth 3 Mc/s (-3dB approx.). 
Sensitivity 100 mV/cm. 


5% Time and Voltage calibration. 
Auto sync. and trigger level control. 


Proven performance, 10,000 $ 51's in use 
throughout the world. 


Nation-wide maintenance and user 
- advisory service available. 


costs only £55 (u.k. price). 


(less an educational discount of 10%) 


Ask for a descriptive leaflet, and a copy of the 
Telequipment short form catalogue, which describes 
briefly the entire range of Telequipment Serviscopes* 
and portable laboratory ‘scopes. 

*Serviscope is a registered trade mark 


Y 


/ Y Uy, YY Layyyy 
UV 7 ey 4Y 4 Wy Wjjp / 7 <{( > 


Telequipment Ltd Southgate - London Nt4- Tel: FOX Lane 1166 


WW—i06 FOR FURTHER DETAILS 


JUNE, 1967 


ER BOS ES CLES SAY MEAS Ot he Mee 9 AR aes SOR AD Seas zy, + > PE Sweeny ee Re) eae 
Spa aI et 2 es pie La eeamerranaeta mere a a geen im Sign hee ak ROE OS AR 


- Wireless World 


Editor-in-chief: ELECTRONICS, TELEVISION, RADIO, AUDIO 
W. T. COCKING, F.1.E.E. 


Editor: 
H. W. BARNARD : 
JUNE 1967 

Technical Editor: 
T. E. IVALL . 


263 Engineers—Professional and Technician 


Editorial: 264 Simplified Transistor Circuit Design ! by G. Garside 
aes 270 Designing Large-Signal Handling V.H.F./U.H.F. Converters 
F. MILLS by U. L. Rohde 
G. B. SHORTER, B.Sc. 274 Physics Exhibition 
284 Replacing the Missing Colour Subcarrier by T. D. Towers e 


Drawing Office: 
H. J. COOKE 293 Simple D.C. Beta Tester by G. Watson 


296 London Radio & Electronic Component Show 


Production: 299 Transistor Curve Tracing by G. B. Clayton 
D. R. BRAY 303 Simple Audio Indicator by P. St. J. R. French 
Advertisements: 
G. BENTON ROWELL 

(Manager) 
J. R. EYTON-JONES SHORT ITEMS 


273 Travelling-Domain Television Camera? 


| 281 B.B.C. Stereo Test Transmissions é 
| if 


lliffe Electrical Publications Ltd., — 283 Bulk Semiconductor Microwave Oscillator 
Chairman: W. E. Miller, 

; M.A., M.1.E.R.E. 291 Navigator Breakthrough in America 
Managing Director: Kenneth Tett 
Dorset House, Stamford Street, 295 Thick Film Circuit Production 


London, S.E.1 7 
305 Solid state Colour Receiver 


© lUliffe Electrical Publications : 


Ltd., 1967. Permission in writing REGULAR FEATURES 

from the Editor must first be : 
obtained before letterpress or 263 Editorial Comment 298 World of Amateur Radio 
illustrations are reproduced from 281 World of Wireless 300 Books Received 


this journal. Brief extracts or 


comments are allowed provided 283 H.F. Predictions 


301 Letters to the Editor 


acknowledgement to the journal 289 Conferences and Exhibitions 
is given. 290 Personalities 306 New Products 
291 News from Industry 312 Literature Received 


VOLUME 73 No. 6 


PRICE: 3s. PUBLISHED MONTHLY (3rd Monday of preceding month). Telephone: 01-928 3333 (70 lines). 
Telegrams/Telex: Wiworld Wiffepres 25137 London. Cables: “Ethaworld, London, S.E.1.’’ 
Annual Subscriptions: Home; £2 6s Od. Overseas; £2 15s Od. Canada and U.S.A.; $8.00. Second-Class 


mail privileges authorised at New York N.Y. BRANCH OFFICES: BIRMINGHAM: 401, 
FIFTY-SEVENTH YEAR atom Nouse, Walsall Road, 22b. Telephone: Birchfields 4838. BRISTOL: 11 Marsh Street, 1. 
OF PUBLICATION Telephone: Bristol 21491 /2. COVENTRY: 8-10, Corporation Street. Telephone: Coventry 


ntral 1265-6. MANCHESTER: 


25210. GLASGOW: 123, Hope Street, C.2. Telephone: Ce 
260, Deansgate, 3. Telephone: Blackfriars 4412. NEW YORK OFFICE U.S.A. : 300 
East 42nd Street, New York 10017. Telephone: 867-3900. 


WIRELESS WoRLD 


Ex-stock delivery, competitive prices—music to 
any setmaker’s ears. But when you add Mullard 
quality and Mullard reliability you can see we're 
adding up to something big. | 

It's the old problem. How do you keep a com- 
petitive edge on your products without the 
price creeping up? Improve quality and relia- 
bility without cutting the profits ? 

You choose from the eleven Mullard ranges 
which cover 3-9uF to 16,000uF. Or, tell us your 
requirements. You buy in bulk—just name the 
quantities. And you get them ex-stock. 


JUNE, 1967 


ag Mata 


The usual ranges are available in :— 

Foil/Film ; Metallised Polyester Foil ; Metallised 
Polycarbonate Foil; Aluminium Electrolytic; 
Tantalum Electrolytic ; Plate Ceramic and Solid 
Dielectric Tuning. 


Send for information to Mullard Limited, 
Consumer Electronics Division, Mullard House, 
Torrington Place, London WC1. Or telephone 


01-580 6633. Mullard 


EMDIQ 
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Engineers—Professional and Technician 


IN its latest statement (No. 5) covering exemptions from its examination the Council 
of Engineering Institutions states that it “ cannot in future regard the Higher National 
Certificate as generally providing suitable preparation for a professional engineer”. 
This supports the statement issued 18 months ago by the Department of Education 
and Science which said “In the past, higher national certificates have had considerable 
links with full professional membership of the particular institution concerned. With 
the growth of full-time courses, the higher national certificate is now emerging primarily 
as a higher technician qualification in its own right.” 

Whereas 30 years ago an aspiring engineer could go from school into an engineering 
apprenticeship and then by dint of hard work, experience and part-time study could 
gain admission to membership of the professional institution of his particular 
discipline, this road is now closed and unless the aspirant passes an examination 
“of an academic standard not less than that of a degree in engineering” necessitating 
full-time study he must remain a technician engineer. Commenting on the fact that 
in the early days of his career there appeared to be no conscious line of demarcation 
between professional and what we now term technician engineers, Lord Hinton of 
Bankside, president of the Institution of Mechanical Engineers, recently said 
“ Development of the basic educational system of this country . . . is creating some 
line of demarcation between the professional and technician grades. Let us 
remember, too, that the C.E.I. itself, in establishing its new standards of academic 
qualification for professional grades of engineering, has made that line of demarca- 
tion still more deeply marked.” 

As for every front line soldier there are many in the support lines so there are said 
to be four technician engineers for every professional engineer. “We must always 
remember,” said Lord Hinton, “that they [technician engineers] are absolutely 
essential to the profession and that the worst thing that could happen to the 
engineering profession would be to allow ourselves. to grow to think that the 
technician engineer is a second-grade citizen. . . . What we really. need in engineering 
is a Florence Nightingale . . . her great achievement was that she made the technician 
grade of the medical profession respectable, and nursing today is respectable in its 
own right.” The nurse has no desire to be a doctor but after the professional man 
has done “the initial plumbing in the operating theatre and laid down the course 
of treatment to be followed” it is the nurse—the technician—who then takes over. 
Anyone can do nursing but one cannot call oneself a nurse before receiving State 
Registration which is by examination. 

What then is the future for the technician engineer? In the electronics and radio 
fields there are two organizations (Society of Electronic & Radio Technicians, and 
Institution of Electrical & Electronics Technician Engineers) which, since they were 
formed less than two years ago have done much to give recognition to technicians. 


As readers may have noticed we, in general, include among the “ honorifics” of people 


mentioned only the various grades of membership of organizations which are granted 
by examination. Whether the organization be as well known internationally as the 
American LE.E.E. or as the Royal Television Society in this country, their designatories 
are not included because membership is by application and selection and cannot 
therefore rank as a qualification. We consider it is essential for the two technician 
engineering societies to establish themselves with unerring rectitude by limiting 
membership to those meeting examination regulations, so that M.S.E.R.T. and 
M.LE.E.T.E. are really meaningful. 
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Some further nofes on 


SIMPLIFIED TRANSISTOR CIRCUIT DESIGN 


By G. GARSIDE 


HE article by C. H. Banthorpe published last August! 

prompted the writer to offer a sequel indicating how, 

using Ohm’s Law and a few assumptions, slightly 
more sophisticated transistor circuitry may be developed 
by those experimenters who, in the words of Mr. 
Banthorpe, regard transistors as being “very difficult 
to design into circuits.” Restrictions similar to those 
postulated in the previous article will be assumed to 
exist, and it is hoped to develop Mr. Banthorpe’s 
excellent down-to-earth approach a little further. These 
restrictions are as follows:— 

Gi) The article is confined to “normal” bipolar 
transistors used in small signal applications; 

(ii) The transistors are assumed to be working well 
within their frequency limitations; 

Gii) The reader is asked to accept the statement that 
the forward voltage drop across a semiconductor junction 
is substantially constant for variations in forward current 
of two or three to one and is approximately 0.2 V for 
germanium and 0.6 V for silicon devices. Throughout 
the following text an average value of 0.4V will be 
used for this parameter. The reader can, if he so desires, 
employ the more accurate values given above in any 
particular calculation, though this is not usually necessary 
in the type of design to be discussed. 

Justification for the last restriction is given in Fig. 1, 
which shows the variation in forward volts drop with 
forward current, for several representative junctions. 


THE D.C. WORKING POINT 


Let us now consider the basic common emitter circuit 
of Fig. 2 from the point of view, initially, of d.c. working 
point only. There are two main disadvantages inherent 
in this method of setting the d.c. conditions of the 


G. Garside is on the staff 
of the University of Bir- 
mingham where he has 
recently been responsible 
for instrumentation for the 
University’s two ~ experi- 
ments (electron density and 
electron temperature) which 
form part of the UK3 
payload. He joined the 
University in 1964 having 
previously been in the test 
and inspection department 
of W. & T. Avery where he 
was concerned with elec- 
tronic weighing equipment. 


264 


Using little more than Ohm's Law to develop sophisticated D.C. amplifiers 


amplifier, viz: because the current gains (8) of transistors 
in the possession of the experimenter may have a range 
of values covering two or three to one, resistor R must 
be chosen for each individual transistor if it is desired 
to set the collector voltage (at point A) at some pre- 
determined level. This comes about because the tran- 
sistor used in the configuration shown is current 
biased, i.e. resistor R is selected to give a base current J, 
which then produces a collector current I, of BI, which 
in turn defines the voltage drop across R,, and therefore 
the voltage at point A. If 8 varies from transistor to 
transistor then, clearly, so must R if a given collector 
potential is to be maintained. Secondly, for any tran- 
sistor amplifier, set up at room temperature as outlined 
above, there may be a variation in £ for the transistor 
of two or three to one as the surrounding temperature 
is varied. These effects were pointed out in Mr. 
Banthorpe’s article. 

To sum up, the circuit must be tailored to each 
individual transistor, and is even then intolerant of 
operating temperature changes in that these induce 
changes in d.c. working point. The normal solution is 
to employ the circuit of Fig. 3, which will probably be 
recognized by the reader. 

The voltage at point A is still defined by the current 
in R,, i.e. the collector current. However, if the transistor 
has a reasonable 8 under all temperature conditions 
likely to be encountered, the emitter and collector 
currents may be considered to be equal. In other words 
the current through R, may be fixed by defining that in 
R,,. This latter requirement may be met by fixing the volt- 
age across Ry, or, using restriction no. 3, by fixing 
the base potential of the transistor. A simple potentiometer 
will perform this function substantially independent of 
temperature variations. 

It may be helpful to consider a numerical example 
at this point. Suppose we have a transistor having a p 
at 10°C of 30 and at 35°C of 55. Let the supply avail- 
able be +6 V, the operating collector current be 1 mA, 
and assume that point A is required to sit as closely as 
possible to +3 V. 

In the circuit of Fig. 2, let us set up the working 
point at 10°C. With appropriate polarity reversals, sub- 
sequent calculations are of course, equally applicable to 
circuits using p-n-p transistors. 

Now collector current=1 mA, collector potential =3V, 


6—3 Ic 
= SAO ee 
therefore R, 0.001 3 kQ, and I, 8 30 33 pA, 
Also, the base potential is 0.4V, since the emitter is 
earthed 
6—0.4 5.6 


R= — > =— =170k9, 
so that R 33 33 170k 
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Now suppose the surrounding temperature rises to 
35°C. The base potential is still 0.4V (to a good approxi- 
mation), so that the base current is still 334A assuming 
R has no temperature coefficient. The collector current 
is, however, now 33x 55yA=1.8 mA, giving a collector 
voltage of 6—(3 x 1.8) =6—5.4=0.6V, i.e. the transistor 
has virtually no collector-emitter voltage and distortion 
of any input signal is almost certain to occur. Admittedly, 
this is the extreme case—zero external emitter resistance 
—and a certain amount of improvement can be achieved 
by the inclusion of such a resistance. However, current 
biasing is generally of limited utility, and other methods 
are normally preferred. 

Suppose we re-design the circuit along the lines of 
Fig. 3 using the same figures as before: at 10°C, collector 
current=1 mA, collector voltage=3V so that 

R,=(6—3)/0.001=3kQ 

Let us assume that 0.5V across R, is a tolerable drop 
in the supply voltage, then since emitter current J, is 
nearly equal to collector current J, 


— eed Qa, 
* 0.001 an6 


The base-emitter voltage=0.4V, therefore, the base 
voltage is 0.5+0.4=0.9V. 

Let us set the potentiometer current through R, and 
R, much higher than the transistor base current so that 
variations in the latter have little effect. A potentio- 
meter current equal to the collector current is a good 
plan, ie. 1 mA. : 


0.9 
=... =900D 
Therefore R, 0.001 900 
6— 0.9 5 
= = 8kQ 
sagt: 0.001-+1,  1-+0.033 oad 


Now consider conditions at 35°C. The base potential 
is substantially unchanged since it is set by potentio- 
meter R,/R,, therefore the voltage across R, is un- 
changed, and so the current in R, and R, is unchanged. 
Or in other words the working point is unaltered. 

It should also be noticed that a transistor having an 
initial 8 of 60 would cause considerable revision of the 
value of R in Fig. 2 but hardly affects component values 
at all in Fig. 3. It is seen, then, that a working point 
set as shown in Fig. 3 is comparatively independent of 
transistor parameters and ambient temperature. These 
advantages are obtained at some expense, however, 
namely greater circuit complexity, higher current drain 
(through R, and R,), some reduction in the collector/ 
emitter voltage because of the voltage developed across 
R,, and a lower input impedance for the stage. Never- 
the-less, these disadvantages are not usually serious, and 
the stabilized circuit has very predictable characteristics. 

So much for the single stage amplifier: but what if, 
as is usual, more gain is required? Well, one can ob- 
viously cascade two or more of the single stage circuits— 
Fig. 4. Unfortunately, this is really not such a good 
plan, for the following reasons: 

(a) The circuit is wasteful of components (bearing 
in mind its inadequate performance—see (c) below) 
since each stage has its own stabilizing network. 

(b) Since the collector potential of Trl and the base 
potential of Tr2 are usually widely different, capacitive 
signal coupling is necessary and furthermore, the low 
input impedance of Tr2 (in the region of 1000 ohms) 
dictates that a large value capacitor must be used to 

_ avoid a potential divider effect at low frequencies. This 
involves a bulky electrolytic component for many 
applications. 

(c) The low input impedance of the second stage 
appears, via the coupling capacitor, in parallel with the 
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FORWARD CURRENT 
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FORWARD VOLTS DROP 


Fig. |. Variation in forward voltage drop with forward current of 
some representative semiconductor junctions. 


ot+ey Left: Fig. 2. Simple current 
biasing. . 
A 
- +eV 
oV Re 
R 
A 
fimA 
Ro Re 
Right: Fig. 3. Potential divider 
biasing. oV 
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first stage load resistor, thus decreasing the gain of the 
first stage, and the combined two-stage gain is less than 
the product of the two. amplifier gains considered 
separately. 

The writer advocates the use of direct coupled stages 
employing feedback configurations as a solution to the 
problem. Such amplifiers are often variations on the 
so-called “ ring of three ’’ amplifier shown in basic form 
in Fig. 5. At first sight, this seems to be a large step 
to take from the previous circuits, but a sample analysis 
will show that the working points for the transistors 
can be readily fixed using the arguments outlined above 
plus a little logic. 

Consider Fig. 5. Let us say that the collector 
current in Tr3 is 2mA (consistent with supplying a 
few milliwatts drive and ensuring a fairly high fg). That 
in Trl is 0.5 mA (the input stage is low level, virtually 
no power need be supplied by it, the 8 for Trl should 


still be adequate at 0.5 mA collector current) whilst the 


current in Tr2 is, as will be seen, relatively unimportant. 
Let us further presume that the emitter of Tr3 is to be 
at 1.5V above ground, not restricting the swing available 
at Tr3 collector too greatly, but at the same time ensur- 
ing that base current’ for Trl may be driven through 
Reg. Then, R;=1.5/0.002=750Q. 

To obtain the maximum output voltage swing the 
collector of Tr3 should have a quiescent value midway 
between the supply line (-:6V) and the voltage across 
R;(+1.5V). This is 1.5+(6—1.5)/2 V positive to earth, 
i.e. +3.75V. Therefore, R,=(6—3.75)/0.002=1.1kQ. 

The base of Tr3 is 1.5+0.4=1.9V positive to earth 
and hence the collector of Trl is 1.9+0.4=2.3V positive 
to earth (remembering that there is 0.4V across a base- 
emitter junction). Giving R, as (6—2.5)/0.0005=7kQ. 

Now suppose a voltage drop of 0.5V across R». No 


O 
OUTPUT 


FOR GAIN OF 20,Ry=19k: Ry=Ik 
Fig. 6. Ring of three amplifier. 
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more, otherwise the difference in voltage across R,, will 
be too small to allow the base current for Trl to be 
supplied through a high resistance, this condition being 
desirable to give a high input impedance to the amplifier. 
No less, otherwise the stabilizing action to be described 
will not be adequate. For example, variations in the 
base emitter voltage for Trl become comparable with 
the voltage across R,. This implies a voltage at the base 
of Trl of 0.5+0.4=0.9V and therefore a driving 
voltage of 1.5—0.9=0.6V across Ry, Also, for 0.5V — 
across R,, at the chosen collector current of 0.5 mA in 
Trl, R,=0.5/0.0005=1kQ. 

At a collector current of 0.5 mA, the 8 of Trl is un- 
likely to fall below 15, giving a base current for Trl of 
0.5/15 mA +33 »A. This current is supplied via R,, 
which therefore gives R;, as 0.6/33=18 kQ. 

It only remains to choose a value for R;. (The emitter 
potential of Tr2 is defined, via a 0.4V drop, by the 
collector potential of Trl, and is unaffected by the value 
of R3.) 

The only purpose of emitter-follower Tr2 is to act 
as an impedance converter, so that the input impedance 
of Tr3 (Z;y3) does not appear across the collector load 
of Trl. The main requirement of Tr2 is to provide a 
high input impedance. The input impedance for Tr3 
will be of the order of 1 k© since the stage is effectively 
operating as a grounded-emitter amplifier, capacitor C 
ensuring that there is no signal voltage present at the 
emitter terminal. To avoid lowering the load seen by 
Tr2 emitter to any appreciable extent a value of R; at 
least ten times Z,,, would be a good choice. The input 
impedance for emitter follower Tr2 is then approximately 
B.Zyy3. if R, is much greater than Z,,3. So let us set 
R,; at 22kQ. 

The d.c. design is now complete, the reader should 
note that although Trl is currently-biased (similarly 
to the transistor in Fig. 1) there is a stabilizing feed- 
back action which offsets variations in component para- 
meters and conditions of ambient temperature. Suppose 
the collector current in Trl increases owing to some 
parameter change (an increase in the 8 of Tri, perhaps) 
then more volts are dropped across R, and R,, the latter 
causing the potential of the base of Tr2 to fall. The 
emitter of Tr2 “follows ” the base change (remember 
the 0.4V) so Tr3 base potential falls, and so does the 
voltage at Tr3 emitter (that 0.4V again). It is seen, 
then that the increase in Trl collector current which 
was postulated, has caused the ends of Ry, to move 
nearer to each other in potential. The current through 
Ry, is thereby decreased, and so is the collector current 
of Trl (=§*x current in R,,). Hence stabilizing com- 
pensation is provided, of an extremely effective nature 
since the d.c. gain of the amplifier loop is applied to 


tombating working-point variations. 


It is felt that despite many omissions and simplifica- 
tions sufficient guidance has now been given to enable 
the experimenter, using little more than Ohm’s Law, 
to design quite sophisticated direct-coupled transistor 
amplifiers. Let us now give some thought to the a.c. 
parameters of these systems. 


SIGNAL CONSIDERATIONS 


Values of input impedance, output impedance and gain 
for the single-stage stabilized circuit of Fig. 3 may be 
obtained by similar calculations to those given by Mr. 
Banthorpe, with the proviso that the input impedance for 
the stage should include the effect of a resistance 
R,R,/(R, + Re) in parallel with the transistor input 
impedance obtained by calculation. This will be recog- 
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nized as being simply the effective resistance of R, and R, 
considered in parallel for signal voltages. 

For high-gain, multi-stage amplifiers, however, a little 
more care is necessary. It has already been mentioned 
that if simple cascaded stages are to be used (Fig. 4), the 
interactions between them must be taken into account: 
e.g., the load imposed by a later stage modifies the 
impedances and gain of its driver. If amplifiers are used 
of the direct coupled type described in the d.c. working 
point example above, it becomes easier to “ tailor” the 
gain of the circuit by a.c. negative feedback applied as in 
Fig. 6. 

The advantages of such circuits will be apparent if the 
reader bears in. mind that, amongst other things, the 
feedback shown has the following effects: 

(i) The input impedance of the amplifier is increased, 
so loading of eatlier stages may usually be neglected. 

(ii) The output impedance is decreased, so loading by 
later stages may usually be neglected. 

(iii) If the amplifier gain with feedback is reduced 


considerably from the gain without feedback then the - 


gain with feedback applied is substantially independent 
of transistor parameters and variations in ambient 
temperature. 

Quantitative investigation of (i) and (ii) above is 
outside the scope of this article, analysis of the effects of 
negative feedback on amplifier input and output im- 
pedances being a subject not to be approached without a 
little more facility in algebraic manipulation than has 
been assumed. However, if the original restrictions are 
borne in mind, especially that concerning operating 
frequency, it will be appreciated that any amplifier under 
discussion may be considered to have purely resistive 
‘input and output impedances. If this simplifying 
assumption is made, it becomes relatively easy to measure 
these circuit parameters by the method described later. 
Since this is often quicker than the corresponding calcu- 
lation, and usually allows design to proceed and is recom- 
mended for the experimenter. 

If a high gain amplifier has a fraction of its output fed 
back to the input, in such a way as to oppose the input 
signal, and if this fraction, which we will call p, is large, 
then the gain of the amplifier will be very nearly 1/p. 
i.e. if the fraction was ;;th, then the gain would be 24. 
The fractional feedback p can almost always be achieved 
by the use of a resistor combination, which becomes the 
sole gain-defining element. The writer, has seen such an 
amplifier, admittedly built with top-class transistors, which 
has a stable gain of two hundred and fifty times, though in 
general stable gains of more than a hundred or so are not 
obtainable, because of the wide £ spread likely in a random 
selection of transistor types. 

Fig. 6, then, shows the “ ring-of-three ” set for a gain 
of 20. The output voltage appears at the collector of 
Tr3, and a fraction of the output is applied at the input 
to the amplifier by means of the divider R, and R,. Any 
effect of the d.c. conditions of the circuit is prevented 
by C. . The fractional feedback p is then approximately 
R,,/(R, + R,) and so the gain is (R, + R,)/R,, from the 
expression given earlier. 

Lastly, a mention of the possibilities of complementary 
connection may be useful. Since both p-n-p and n-p-n 
devices are now readily available on the general market the 
advantages made possible by circuits employing both 
types may be exploited. One-method by which this may 
be accomplished is shown in Fig. 7. This circuit has 
stabilizing d.c. feedback to set the working point, and once 
more, the small signal a.c. gain is defined by the ratio of 
resistors R, and R,. The output signal appears across 
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00 T 
Right: Fig. 7. Com- sib 


plementary ampli- 
fier. 


Left: Fig. 8. Simple 
method of measuring tran- 
sistor d.c. gain. 


R,,and R,, in series, so that a fraction R,(R, + R,) is fed 
back to the input by virtue of the Trl emitter connection. 
The gain is hence (R, + R,)/R, using the rule given 
above. It is left as an exercise for the reader to deduce 
the d.c. working point, given that Tr2 collector has a 
quiescent potential of — 3 V. 

Of course, if a fixed value of gain is unnecessary, as is 
the case in many amplifier applications, the gain-defining 
feedback may be omitted (Fig. 5) then the circuit becomes 
that of a high gain amplifier with fairly high input imped- 
ance (because of the absence of by-pass capacitor across 
R;) and fairly low output impedance (because the usual 
2 or 3 mA collector current in Tr3 implies a low value of 
collector load) and will perform very satisfactorily 
provided that source and load impedances are low and 
high respectively. 

Once more, it has been found necessary to omit much 
material, and the writer feels that serious experimenters 
should regard these notes as an introduction only: if a 
little time is spent building the circuits described above 
and, where available test equipment permits, checking 
the predicted values of d.c. working point, amplifier 
gain, etc., then more comprehensive books on transistor 
circuit design may be approached with the confidence 
fostered by experience. 


MEASUREMENTS 


Much mention has been made of various device and 
circuit parameters, notably transistor common emitter 
current gain (8) and amplifier gain and input and output 
impedances. Perhaps an indication of how these 
quantities may be measured approximately, with the 
minimum amount of test equipment would provide a 
useful adjunct ‘to the notes given above. 

A crude but effective measure of the d.c. 8 may be 
obtained simply by the use of a battery (of some 6 to 9 
V), an Avometer or other suitable milliammeter and a box 
of resistors (Fig. 8). With the transistor base open-circuit, 
the collector current meter should read zero. Ifthe reading 
is more than a few micro-amps and the transistor is of the 
small, general purpose, low power type under discussion, 
then it is best left in the junk-box! Next, a resistor R is 
selected until a suitable current (2 or 3 mA) is indicated 
on the collector current meter (J,). The base potential is 
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Left: Fig. 9. Low frequency 
a.c. voltmeter. 
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Fig. 11. Signal generator suitable for the measurements described. 
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0.4 V above the emitter line, so the base current in mA 
is (V,, — 0.4)/RKQ and hence f is I e/I,. Battery polarity 
is to be reversed, of course, for n-p-n devices. It is as well 
to note that the test described only measures the d.c. 
current gain, but if the operating frequency at which the 
transistor is to be used is much lower than the latter’s 
cut-off frequency, there will be little error in using the 
value so obtained in signal calculations. 

The measurements here are, in theory, as simple as the 
determination of 8 above. All that is required is a high 
impedance a.c. voltmeter (in clumsy but well-understood 
terminology) and a source of signal voltages, preferably 
of variable frequency and low output impedance. 

For low frequencies (up to a few kilocycles) Fig. 9 
depicts a quite adequate signal voltmeter, formed ‘by the 
combination of the ubiquitous Avometer (Model 8 
Mk. II) and a high input-impedance, emitter-follower 
buffer. The transistor should be chosen to have as high 
a B as possible, and resistor R selected to give an emitter 
potential mid-way between the supply lines. (The 
reader will recognize, in this exception to the “ rules” 
given earlier, one of the omissions which was 
mentioned at the end of that section!) Stability of the 
d.c. working point has been sacrificed to obtain a high 
input impedance, ensuring that negligible load is applied 
to the circuit under test. The peak-to-peak excursion 
of the input signal should not exceed three-quarters of 
the emitter-follower’s supply line voltage, say, and the 
Avometer should be used on the highest (alternating 
voltage) range consistent with reading accuracy. In order 
to use this circuit to obtain meaningful measures of 
amplifier performance, care must be taken to ensure that 
overloading of the amplifier, with attendant signal 
distortion, is not occurring during the tests. A rapid 
check for linearity may be made in the region of the test 
conditions by reducing and increasing the amplifier input 
signal by equal amounts about the operating value, and 
observing that the amplifier output undergoes similar 
(but larger) changes. The incremental variations in input 
signal may conveniently be obtained from a combination 
of series resistors (Fig. 10). This check is particularly 
important when making measurements of amplifier 
Output impedance. 

The other item of test equipment, the signal generator, 
is not so simply acquired. However, a fixed frequency 
generator, of low output impedance, is not difficult to 
construct, and will suffice for many measurements. 
Fig. 11 shows a circuit providing a test signal of approxim- 
ately 1kc/s, and having a usable output impedance of 
150Q. (See the notes concerning the measurement of 
output impedances below.) In the writer’s version the 
potentiometer allowed the output amplitude to be varied 
up to a maximum of 3.5 V peak-to-peak. 

Thus equipped, the reader is now in a position to make 
useful, if approximate, measurements of the characteristics 
of an amplifier operating at audio frequencies where 
reactive effects may usually be neglected and terminating 
impedances considered to be purely resistive in nature. 

‘The input impedance (Z,,) may be found by applying 
a test signal to the amplifier input terminals and noting 
the. output voltage on the high impedance voltmeter 
connected across the amplifier output terminals, Fig. 12. A 
check for linearity of operation should be made at this 
point. Now in piace or the direct connection between signal 
generator and input terminal, a resistor is inserted, and 
its value selected so that the output meter indicates 
one-half of the priginal reading. Under these conditions, 
the signal voltage appearing at the input terminals must 
be one-half of its former value, but this signal voltage is 
developed across Z,,, so that the input impedance is 
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Fig. 15. Measurement of amplifier gain. 


equal in value to the inserted resistor, ic., Rz = Zjy" 
At first sight, the same principle could be used to de- 
termine the output impedance (Zo,7). However, whilst 
amplifiers of the type under discussion may have an 
equivalent output impedance which is quite low, it is by 
no means necessarily true that the amplifier will drive an 
undistorted signal into a load equal to this value of 
Zovrs also limiting of the waveform often occurs with 
relatively large values of load resistance. In the writer’s 
experience more modest loading will give results which 
are more trustworthy when it is not possible to monitor 
‘the output waveform on an osciloscope. Use of the 
amplifier is then restricted to this level of loading, but 
good circuit design usually seeks to bring about this state 
of affairs anyway. 

Accordingly, the method is to apply a signal to the input 
terminals as before, noting its value on the output volt- 
meter (V,,). Linearity of operation may conveniently 
be checked at this juncture. A load resistor is now 
coupled to the amplifier output via a large capacitor 
(whose reactance at the signal frequency is small com- 
pared with the load resistor) and adjusted in value to 
produce, say, a 10% drop in output voltage. This 
represents a loading small enough not to cause distortion, 
but at the same time large enough to cause a significant 
decrease in the output meter reading. This new value 
(V,) of the output voltage should be noted (Fig. 13). 

Now considering the equivalent circuits of Fig. 14: in 
the open circuit case the output current is negligible and 
the corresponding voltage drop across Zo, is very small, 
so that the equivalent voltage generator may be assigned 
an output voltage equalto V5,. With the load applied, the 
voltage developed by the output current flowing in 
Zovr is Voc — V, and therefore the following equation is 
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true: Zyy7/R, = (Voc — V/V, And from this we obtain 
Zour = R,/Vi. Voc — V,) aliowing the output impedance 
to be calculated from the meter readings. 

An estimate of the amplifier gain may be obtained as 
follows: a large input signal is fed to a series resistor 
combination R, and R, (Fig. 15) and the small voltage 
developed across R, applied to the amplifier input 
terminals. R, should be made no larger than one-tenth 
of the amplifier input impedance Z,, (calculated, or 
measured as described above). R, is in parallel 
with Z,, and may, therefore, be neglected so the 
input signal is very nearly V,, = R,/(Ry + Rpg)V¢. 
V,, being the signal generator voltage. The latter may 
be measured by the high impedance voltmeter, and so 
the magnitude of the input signal (usually only a few 
millivolts) may be calculated. All that remains is to 
perform the linearity check, and, this being satisfactory, 
to transfer the voltmeter to the amplifier output terminals, 
and note the output voltage (V,.,). Then, clearly, the 
gain is given by Voy7/Vyy. 

It will be seen that the method essentially consists of 
determining the small input signal, V,,, which is other- 
wise too small to measure in the absence of expensive 
instruments. 

In conclusion, it is hoped that experimenters at present 
unfamiliar with transistor techniques have been convinced 
that semiconductor circuit design is not completely 
arbitrary, and that the advantages conferred by the small 
size, weight and power requirements are not obtained at 
the expense of behaviour which is at best unpredictable 
and at worst incomprehensible. The reader who takes 
the trouble to familiarize himself with the characteristics 
of transistors, and who thereby gains experience of their 
applications will discover a versatility impossible with 
valves—complementary configurations and_transistor/ 
f.e.t. combinations are obvious examples. The table 
below gives the results of measurements made by the 
writer on a typical audio amplifier, using top-quality 
instruments in one case, and in the other using the 
equipment described above. 


Audio amplifier (nominal 22 times gain) 


| 


Parameter ‘Value obtained by Value obtained by, 


| oscilloscope equipment 
described 


| measurement | 


| Amplifier output | 
| voltage | 0.85 V r.m.s. 0.80V rms. | 
| (This was a check on the effectiveness of the high impedance 
| voltmeter described) 


Amplifier Input. | 


impedance 39 kQ 37 kQ 
| Amplifier output 
impedance 1430 i 185Q 


(The discrepancy here was due to signal distortion at the 
‘loading used. Allowance was made for this when making 
‘the oscilloscope measurement with the waveform under | 
observation, but not during the Avo measurement, as this 
was considered to be a more valid simulation of the experi- 


| menter’s case.) 


Amplifier gain 


| a 24 
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DESIGNING LARGE-SIGNAL HANDLING 
VHF. UHLF, CONVERTERS 


70cm amateur radio circuit using field effect transistors 


By U. L. ROHDE 


FTER the publication of designs for transistor 2-metre 
converters in the July 1966 issue of Wireless World, 
the author received a great many letters from people 

asking for a design for a large signal handling converter 
with a dynamic range of at least 120 dB and working up 
to 435 Mc/s. As Texas Instruments have reduced the 
prices of their field-effect transistors and now offer a 
v.h.f. germanium f.e.t. for 7s. 11d. in small quantities, 
a new f.e.t. converter has been designed to satisfy the 
requirements of both extremely small signal reception and 
the handling of signals up to 500 mV without detectable 
overloading. In addition to a new 2-m converter, the 
author has developed a 70-cm converter which is thought 
to offer better characteristics than those of most circuits 
at present in use. 

The transistor used in the input stage of the new con- 
verter is the TIS34, an n-channel epitaxial planar silicon 
field-effect device. This is actually a 2N3823 transistor 
selected to meet the requirements necessary for operation 
up to 200 Mc/s. Figs. 1 to 4 shows the small-signal 
common-source admittances as a function of frequency at 
Vos = 15 V and V;, = OV. It should be noted that 
Re y,, is a linear function of I, and reaches its maximum 
value at In = Ing (Ves = 0). As the gate electrode is 
formed by a reverse-biased p-n junction, the variation of 
capacitance with bias, as shown in Fig. 5, has to be con- 
sidered, as it can cause detuning effects. 

The large dynamic range of the converter—more than 
120 dB—calls for a considerable amount of a.g.c. To 
maintain a high signal-to-noise ratio, delayed attenuation 
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Fig. I. Small-signal common-source input admittance vs. 
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of the signal ahead of the following 28-30 Mc/s receiver 
is necessary. The range of attenuation should be at 
least 30 to 40 dB per stage, with minimum attenuation of 
0.25 dB because the converter’s noise factor is increased 
by this amount. Applying a large amount of a.g.c. to the 
first r.f, stage would cause detuning effects, which would 
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Fig. 2. Small-signal common-source reverse transfer 
admittance vs. frequency for TIS34. 
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Fig. 3. Small-signal common-source forward transfer 
admittance vs. frequency for TIS34. 


WIRELESS WORLD, JUNE 1967 


Yosy OUTPUT ADMITTANCE (mmho) 


Coss» SHORT-CIRCUIT OUTPUT CAPACITANCE (pF) 


0 0 
10 40 100 400 —‘1,000 
FREQUENCY (Mc/s) 


Fig. 4. Small-signal common-source output admit- 
tance vs. frequency fot TIS34. si 
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ultimately increase unwanted signals a few hundred kc/s 
from the desired frequency. At the same time, a linear 
characteristic over the operating range is necessary in 
order to prevent signal mixing and generation of harmonics. 

A p-i-n diode, type A3021, designed by H.P. Associ- 
ates (an affiliate of the Hewlett Packard Co.) meets these 
requirements. This recently developed device is a 
voltage-controlled attenuator. First described last year’, a 
technique for using the device has been successfully 
applied in the TFM-100 tuner made by the Fisher 
Radio Corporation. At frequencies above 50 Mc/s it can 
be considered as a variable resistor rather than a con- 
ventional diode. It is characterized. by a high dynamic 
resistance, greater than 10,000, which is produced by a 
wide, high-resistivity layer adjacent to its junction. This 
resistance may be controlled directly by an a.g.c. voltage. 
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Fig. 5. Common-source short-circuit input and 
reverse-transfer capacitances vs. gate-source voltage 
for TIS34. 


O+I2V 


Fig. 6. Circuit of 2-metre 
converter. 


Capacitance per unit of junction area is very low, but the 
conductivity of the resistive layer is increased by the 
presence of a stored charge (conductivity modulation). 
At zero bias the bulk resistance is between 7 and 10k. 
With forward current, conductivity modulation causes 
the bulk resistance to drop very rapidly (almost linearly) 
from 7kQ to 5, which gives the minimum attenuation 
of 0.25 dB. The a.g.c. given by the device should be 
delayed until the signal strength at the aerial terminals 
is approximately ImV. 

Fig. 6 shows the circuit diagram of the 2-metre con- 
verter, which uses an improved cascode arrangement with 
two TIS34 field effect transistors. The voltage divider 
across the primary of the second band-pass filter, together 
with the input filter, transforms the output admittance to 
the input, so that power matching with simultaneous 
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Fig. 7. Construction of 2-m converter. 


noise minimum and minimum v.s.w.r. is obtained at the 
input. As a result of the much smaller increase of noise 
from the noise minimum with the same noise factor at 
the band edges, a considerably wider transmission band- 
width is obtained for constant noise factor without 
reduction of selectivity, as may occur with other feedback 
arrangements. As an absolutely optimum noise figure is 
required, the so-called Miller capacitance, C pq Of the 
first f.e.t. is tuned out, but the stability is not affected. 
The p-i-n diode is placed in series with the aerial termi- 
nal, providing the a.g.c. by the method mentioned above. 
As can be seen from Fig. 7, the band-pass filters are air- 
coupled, and they provide at least 88 dB image rejection. 

The mixer circuit is slightly different from those of 
the designs published earlier. First the TIS34 could be 
replaced, if desired, by the low-cost TIXM12 germanium 
planar f.e.t., a p-channel type. However, as the author 
preferred to have an all-silicon transistor circuit, this 
device was not, in fact, used in his converter. By changing 
the polarity of the f.e.t. circuitry, the TIXM12 may be 
used in all stages with no other alteration of the circuit 
apart from this. This germanium f.e.t. will, however, 
give slightly less gain (3 dB per stage) and the overall noise 
figure may be 10% higher. Secondly, it was found that, 
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Fig. 8. Test circuit for mixing gain. 
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Fig. 9. Mixing power gain vs. oscillator voltage. 
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using no gate resistor and producing automatic bias by the 
source resistor, the cross-modulation characteristic may 
be improved, the gate being taken to a tapping two-third 
of the way along the coil. A careful measurement, using 
the circuit of Fig. 8, was made to find the optimum 
mixing gain as a function of oscillator voltage, the bias 
being all the time adjusted for optimum mixing. Two 
silicon f.e.ts were tested, to find the difference between 
possible I)., values. 

The 2N3819 is a cheap 2N3821, or a low-frequency 
version of TIS34 with twice the capacitances of that 
device; it has an Ip,, of 4mA, while the TIS34 has an 
Iss of 16 mA maximum. Fig. 9 shows the power gain of 
the mixer as a function of the normalized input oscillator 
voltage, which is provided from a 60Q source (the 
0 dB reference voltage being 2V,;, at 60). The cross- 
modulation characteristic of the TIS34 was found to be 
10 dB better than that of the 2N3819, partly due to the 
skewing effect caused by the larger Cp, capacitance. 
It should be noted that the loss introduced by the band- 
pass filter is 6 dB, so that the gain should be 18 dB 
maximum. 

The oscillator requires zero phase shift between the 
emitter and collector current. This is provided by the 
input tuned circuit, consisting of 10 pF capacitor and a 
variable inductor. In the feedback loop the 5th overtone 
crystal (made by Quarzkeramik of W. Germany) operates 
at 116 Mc/s. Several crystals made by other companies 
were tested but they failed to give the same stability. 
A band-pass filter was used to obtain the necessary 
output signal from the oscillator, as the influence of the 
feedback system on the mixer could be observed in some 
cases. 

As it may be of interest, the required a.g.c. circuit, 
which needs an r.f. signal of 200 mV from the selected 
final intermediate frequency, is shown in Fig. 10. The 
signal is applied to the base of an n-p-n silicon transistor, 
a low-cost industrial plastics-case type. The amplified 
signal is rectified and fed to another silicon transistor, 
which acts as a d.c. amplifier and conducts if a signal is 
applied. This transistor controls the base voltage of a 
p-n-p silicon transistor, which in addition regulates the 
diode current. The input signal of the a.g.c. system should 


PERFORMANCE OF 2-m CONVERTER 


Power gain .. P ne 35dB 
Image rejection .. of ee ocr ne 88dB 
Gain control me ais Pt os er 40dB 
Noise figure is 1.8dB 
Input voltage for 1% intermodulation 800mvV . 
Wipe-out effect for 3dB loss of gain 500mV 


Cross-modulation of 1% will be generated between one 
signal of 10mV, unmodulated, and another of 300mV, 
40% modulated, spaced in frequency by 500kc/s. Using 
full a.g.c. the unwanted signal may be 2V and the desired 
signal 0.5V. 


PERFORMANCE OF 70-cm CONVERTER 


Power gain .. : 27dB 
Image rejection .. ae ag: es 45dB 
Gain control (at AF239) .. ‘35dB maximum 
Noise figure an ers : 3.5dB 
Input voltage for 1% intermodulation 170mV 
Wipe-out effect for 3dB loss of gain 150mV 


Cross-modulation will be generated between one signal 
of 2uV, unmodulated, and another of I50mV, 40% 
modulated, spaced in frequency by 500kc/s. 
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be low enough that the a.g.c. action will 
start only when the aerial voltage reaches 
1 mV. Before the a.g.c. circuit starts to 
operate, the if. a.g.c. circuit should al- 
ready be working. 

In order to explore the possibilities 
of field-effect transistors at u.h.f., a 
435 Mc/s amplifier was built using the 
2N3823 device. Intended specially for 
the u.h.f. range is the SF7489, which 
is a 2N3823 with superior characteristics. 
It was found that the gain was 10 dB ar 
435 Mc/s; this figure could also be 
obtained from a TIS34 at 435 Mc/s, but 
the gain dropped at more than 6 dB per 
octave. 

Finally, a 435 Mc/s converter, as 20p. 
shown in Fig. 11, was constructed and 
tested. The AF239 bipolar transistor 
provides a gain of 15 dB with a noise 
figure of 3.3 dB. As the mixer perfor- 
mance? proved superior. to that of other 
configurations, the circuit was constructed 
and incorporated, but it has no particularly new design 
features. The grounded-base amplifier delivers the u.h.f. 
signal to the band-pass filter, which is followed by the 
TIS34 mixer. The oscillator circuit is crystal controlled, 
and a tripler stage acts as an amplifier to obtain the 
necessary power. 

The author wishes to thank Mr. F. J. Andeweg, Sec- 
tion Manager of Texas Instruments, Dallas, U.S.A., 
for supplying the transistors, and Mr. F. L. Mergner, 
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y (Left) Fig. 10. An a.g.c. circuit used by the author 
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(Below.) Fig. 11. Circuit of the 70-cm converter 
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Vice-President of the Fisher Radio Corp., for providing 
information on the a.g.c. circuit. 
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Travelling-Domain 


A SOLID-state image sensing panel for television cameras 
with scanning performed by electric-field domains travelling 
through the bulk semiconductor was one intriguing possi- 
bility hinted at during an I.E.E./LE.R.E./I.E.E.E. conference 
on integrated circuits held at Eastbourne (2nd-4th May). 
The idea is an extension of the DOFIC (Domain Originated 
Functional Integrated Circuits) concept described in the 
March issue, p. 131, and was revealed by C. P. Sandbank, 
of Standard Telecommunication Laboratories, who is largely 
responsible for this fundamental approach to “ molecular elec- 
tronics.” In the DOFIC the travelling domains “read” a 
conductivity pattern impressed into the GaAs semiconductor, 
so converting the spatial pattern ‘into a variation of current 
with time. 
duced by means other than a permanent built-in structure— 
in this case by a temporary pattern of incident light. Here 
the conductivity of the drift path is locally modified by extra 
current carriers excited by the incident photons. A suitable 
scanning rate could be achieved since the domains can be 
made to travel at velocities from 1 cm/sec to 10’ cm/sec. 
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The conductivity profile, however, can be pro- , 


Television Camera? 


This “analogue” approach has not been developed to any~ 
thing like the same extent as the “digital ” solid-state image 
sensing panel using an array of photodetectors with scan- 
ning by X-Y addressing, as exemplified by RCA and Plessey 
(see p. 274 this issue), but Sandbank did reveal that he 
had obtained crude video signals from a DOFIC device. He 
felt that the complications of the computer-like circuitry in 
“ digital’ devices might be a disadvantage, and questioned 
whether this technique was really going in the right direction. 

P. J. W. Noble, describing the Plessey panel, said that they 
expected to have a 200-line version in a matter of months, 
and mentioned that his establishment was experimenting 
with solid-state image displays, using integrated arrays of 
gallium phosphide light-emitting diodes. K. M. McKee 
of RCA read a communication from his colleague P. K. 
Weimer, who has developed a solid-state television’ camera 
at RCA Laboratories (see January issue, p. 12, which men- 
tioned that a 256x256 array of photoconductive elements 
on 2 thow’ centres had now been produced. Further points 
from: the conference will be dealt with in a future issue. 


273 


PHYSICS EXHIBITION 


Each time the Physics Exhibition is held one hears complaints, sometimes justified, that 


the exhibition is becoming more 
evident. 


“commercial” 
A welcome innovation which perhaps gives some protection against any such 


and that originality is becoming less 


tendency was the concurrent instrument exhibition organized by S.I.M.A. and also held at 


Alexandra Palace. 


The review which follows, 


however, includes only some of the 


more interesting items from the Physics Exhibition. 


THIN-FILM LASER MACHINING 


Laser circuit-making for integrated and thin-film circuits, 
using a helium-neon laser as a “heat pencil” and a 
co-ordinate positioning table for moving the work under 
the beam, was demonstrated by Standard Telecommuni- 
cation Laboratories. The experimental equipment can 
be used either for “ machining” circuits out of thin films 
deposited on optically transparent substrates (the laser 
beam evaporating away the film material where it 
“ writes”) or for making interconnections between the 
cells of an L.S.I. array of integrated circuits. In the 
second application the laser can be used either for 
machining masks for use in standard photolithographic 
processes or for direct deposition of metal on to the i.cs 
by evaporation from a “donor” metal film on a trans- 
parent substrate held in contact with the array. 

It was the thermal machining of thin film circuits which 
was actually demonstrated. Here the use of a laser has 
the advantage over electron beam machining that the heat- 
ing effect takes place only at the surface and does not 
penetrate into the material. Furthermore, since the energy 
transfer depends on the absorbed power, once a thin sur- 
face film on an optically transparent substrate has been 
evaporated no further heating of the substrate occurs. 
Infra-red light from the laser (wavelength 1:15 »m) is 
directed by a mirror and lens on to the thin-film sub- 
strate, giving a machining spot diameter of about 5 pm. 
The tape-controlled co-ordinate positioning table which 
moves the work is similar to that used by S.T.L. for their 
spark micro-engraving process.* Actuated by X and Y 
lead screws driven by stepping motors, the table has a 
positional resolution of 12-5 »m and positional accuracy 

of +6 »m (though these figures are expected to be im- 
proved). Maximum apes of movement is 1 cm/sec. 


*** A spark micro- engin ing emai for thin-film circuits’. Wireless 
313; 


World, June 1966, p. 


FIRST GaAs MICROWAVE INSTRUMENT 


Gunn-effect microwave signal generator, covering 8 to 
16 Gc/s, is claimed by the makers, Flann Microwave In- 
struments, to be the first instrument using this particular 


Microwave generator — 
using Gunn-effect device. 
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form of generation by a bulk semiconductor device. 
Advantages of the technique are, of course, small size 
and weight, low voltage operation and the possibility of 
using transistor circuitry for modulation. The main 
disadvantage at present would appear to be the small 
power output compared with klystron and other tube 
signal generators—actually 0-5mW—but the makers 
say that they hope eventually to be producing instru- 
ments with 5mW output. The Gunn-effect diode (pro- 
vided by S.T.L.) is connected into a broad-band, high-Q 
coaxial resonater. Tuning is by a piston, which is oper- 
ated, through a frequency-linearizing cam mechanism, 
by a handle on the front panel. Output power is coupled 
through a matched piston attenuator to the output rf. 
connector. Attenuated level and frequency are indicated 
by digital read-outs. Frequency read-out accuracy is 
1%. Built-in circuits allow the microwave signals to be 
modulated in amplitude by c.w., square waves and pulses, 
and in frequency up to a deviation of +15 Mc/s. 


NOVEL RANGE FINDER 


A passive method of determining the range of a source 
of radiation from a detector was demonstrated by the 
Electronics Research Laboratory of Plessey. The 
method is general and can be applied to fields in which 
spherical waves have a signal strength given by S=S,/r” 
the term S, being signal strength at unit distance. In 
principle a parameter of the field is compared with the 
gradient (spatial) of the field. This latter can be found 
by differentiating the above equation and then eliminating 
S,. In the demonstration, a light source was used with 
a photodiode as detector, the current in the diode being 
proportional to the intensity, which follows the inverse 
square law. The gradient was determined by measuring 
the change in intensity corresponding to a small change 
in detector distance. The J and 6J/ér signals are then 
compared using an analogue divider and multiplied by 
—2, thus giving a continuous range reading: The prin- 
ciple can be applied to moving sources by measuring 
temporal gradient, giving the approach time. Hence 
velocity could also be obtained. Possible applications 
include sound range finding (e.g., foghorn range), road 
and rail vehicle control, isotope tracing, field surveying, 
and so on. 


INTEGRATING PHOTODIODE ARRAY 


Solid-state image sensing panel which could eventually 
lead to pocket-torch size television cameras was shown 
by Plessey’s Allen Clark Research Centre. Constructed 
by integrated-circuit technique using p-n junction photo- 
diodes and m.o.s. field-effect transistors, it has a 10x10 
matrix of photodiodes and the associated scanning and 
reading circuitry all on a 0.l-in square chip of silicon 
(see photo). The principle of light sensing is that first 
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the capacitance of each junction photo- 
diode is charged through a m.0.s.t. 
(switched on by a pulse applied to its 
gate), then the charge is allowed to decay 
‘through the diode; the rate of decay is 
determined by the diode reverse current 
which, in turn, is proportional to the 
intensity of the incident light. Thus the 
light intensity is measured by the rate of 
decay, and this is indicated by the voltage 
across the diode at a given time after the 
charging pulse. This voltage is detected, 
without affecting the capacitance dis- 
charge rate, by a m.o.s.t. source-follower 
circuit (the photodiode being connected 
y the high impedance gate input of the 
~@.); 

A wide range of. sensitivity and an 
ability to detect very low levels of light 
are obtained by allowing the effect of the 
incident light to be integrated over as 
long a period as possible. Thus with 
television scanning, each diode is charged 
once per field and the sampling of its 
decay voltage can be delayed until the 
end of the field period, just before the 
diode is recharged for the next field. 
In this application, with a regularly 
repeating charging pulse the diode volt- 
age waveform is a sawtooth, and it is the 
frequency of- the sawtooth which deter- 
mines the light sensitivity of the system. 

For television scanning of the photo- 


8 


diode X-Y matrix, a pulse coincidence Integrated 10x10 photodiode matrix in the centre measures 0.04 in square. 


principle is used for charging and voltage 
sampling the diodes in turn. Two sets of scanning 
pulses, X for horizontal and Y for vertical, are 
used, and the m.o.s.t. circuitry is arranged so that 
when an X-pulse and a Y-pulse are coincident a par- 
ticular diode in the array is charged and the next diode 
horizontally is voltage sampled. The X-pulse then jumps 
to the already sampled diode, charges it, samples the 
subsequent diode, and so on. Ring counters are used. 
Successful application of the image sensing panel to 
television will, of course, depend on whether a suffici- 
ently fine structure of photodiodes can be fabricated by 
this method to provide the necessary resolution for, say, 
the 625-line standard... There are, however, other appli- 
cations for the technique, such as computer storage, pat- 
tern recognition and industrial position-sensing. 


- OPTO-ELECTRONIC PRESSURE GAUGE 


Digital pressure gauge, using an integrated-circuit opto- 
electronic digital encoder for displacement sensing, was 
shown by the Automation Group of Plessey. Gas or 
liquid pressure is applied to a Bourdon tube and the 
resulting movement causes displacement of a slotted 
mask in front of an integrated line of photodiodes. Total 
length of the photodiode line is less than Imm. Light 
from:a lamp is directed through the 16 microns wide 
slots in the mask and the resulting image is focused 
onto the photodiodes, so that movement of the mask 
causes the diodes to be differentially illuminated. 
Associated with each diode is a sensitive m.o.s.t. detec- 
tion circuit which gives a sawtooth waveform of ampli- 
tude proportional to the average incident light intensity 
(see note above for principle of operation). The outputs 
from each pair of adjacent diodes are fed into a m.o.s.t. 
integrated differential amplifier, so that zero output from 
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the amplifier indicates that the two diodes are equally 
illuminated. Differential amplifiers to the left of such 
a coincidence point give relatively positive outputs and 
to the right relatively negative outputs. The outputs 
from the differential amplifiers are used to provide a 
4-bit binary. coded indication of the Bourdon tube dis- 
placement and hence of pressure. It is hoped to con- 


struct a 9-bit unit eventually and the device on show 


really represented the 4 least significant digits of such 
a unit. By the use of a yernier technique a displace- 
ment resolution of 2 microns is obtained. 


HALL-EFFECT SYNCHRO 


In a new type of synchro shown by Muirhead fixed 
magneto-resistive elements were used in place of wind- 
ings, thereby eliminating slip rings and: brushes and the 
problems associated with them, and making possible 
considerable reduction in size. The prototype device was 
only 0.3in in diameter (see photo), It has a permanent 
magnet rotor and a concentric Mumetal magnetic shield. 
Two indium arsenide Hall elements, mounted mutually 
at right angles and tangentially with respect to the rotor, 
are excited from a two-phase a.c. supply, and current 
flows along them. Pick-off electrodes are attached to 
opposite sides of the semiconductor elements, and the 
sinusoidal output signals from these vary in amplitude 
and phase with the magnetic-field variation resulting from 
the turning of the rotor. The two InAs elements are 
mechanically adjusted relative to each other in order to 
set the phase difference of their outputs accurately to 
90°. Synchros in this form have been constructed with 
an electrical-error variation of less than + 10 min of arc. 
The use of the device as a continuously adjustable 
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A 0.3in diameter synchro using Hall-effect elements. 


phase shifter was demonstrated, using a Lissajous figure 
on a c.r.o. In this application the output is typically 
30mV and the operating frequency range extends from 
zero to well into the kc/s region. 


NOVEL PATTERN RECOGNITION METHOD 


A new process of pattern recognition was demonstrated 
by the Automatic Methods Group of the University 
College London Department of Physics. The principle 
is to analyse the pattern into its elements by a 20X20 
sensing matrix of photodetectors and then identify the 
pattern by the relative positions of vertices formed by the 
meeting of lines (e.g. three in the top half of an “A”). 
This method has been developed initially for use in study- 
ing particle tracks in high-energy particle-physics experi- 
ments, but is thought to have possibilities for automatic 
recognition of alpha-numeric characters and so on. 

The vertices are detected by using a special-purpose 
computer, with parallel inputs and parallel processing, to 
simultaneously sum the outputs of square-formation groups 
of photodetectors all over the sensing matix. This means 
that each of the 400 photodetectors has its output summed 
with the outputs from its neighbouring photodetectors. 
Each of the resulting sums is then compared in the com- 
puter with a threshold value. When a particular square 
group of photodetectors encloses a vertex the sum value 
will be above the threshold, and when such a square en- 
closes only a space or a continuous line the sum will be 
below the threshold. In this way the presence of a 
vertex in a particular position is detected, and in the 
demonstration equipment this was shown on an output 
display formed by a- two-dimensional array of electric 
lamps. The summation and thresholding is done in two 
stages to achieve maximum precision in vertex location. 


50 c/s SAMPLING FILTER 


Many exhibits demonstrated or relied on processes 
by which signals could be separated from circumfusing 
noise, and such went under the guise of phase detectors, 
auto-correlators and synchronous sampling filters. In 
certain applications (e.g., Hall effect measurements and 
invéstigation of v.l.f. phenomena) it is desired to remove 
mains interference, i.e., 50c/s and harmonics. The syn- 
chronous sampling filter is one method of allowing this 
and the technique is similar to that of the n-path filter 
of Franks and Sandberg (see for example RC Active 
Filters, March 1966 issue, p. 129. Here, the approach 
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aimed at frequency translation of filter responses, where- 
as in the present case a comb-like filter response is the 
aim). The principle was not new, similar techniques 
apparently having been used around 1890 to auto-corre- 
late physiological signals and also, we understand, con- 
siderably earlier—in the 17th century. 

In the sampling filter shown by the Cavendish Lab- 
oratory of Cambridge University a periodic bandstop 
response was obtained. An input signal is presented 
to a rotary switch rotating at 50c/s and connecting the 
signal in turn to one of a bank of capacitors. Any 
periodic signal at the input and of the switch frequency 
will be stored in the capacitors, individual capacitors 
being associated with the same amplitude of sample of 
the input wave, and each capacitor storing a different 
sample of the period. In the filter shown, the rotating 
switch action is achieved by using a 32-section ring 
counter, driven at a 50c/s rate and operating transistor 
switches (as in Fig. 2(c), p. 130, March 1966 issue). 
Provided many sections are used, harmonics of the 
clock rate will be passed giving a comb filter response. 
By taking the output across the common resistor in series 
with the capacitors, a bandstop response is obtained. 
If the commutation frequency can be locked to the 
input frequency, frequency tracking is achieved, and 
in one application variations in mains frequency are so 
made irrelevant. Bandwidth is of the order 0.1 c/s. 


SEMICONDUCTOR WATER VAPOUR DETECTOR 


Many metallic oxides. which are intrinsically semi- 
conductors exhibit changes in electrical conductivity 
with adsorption and desorption of impurities on their 
surfaces. For example, glass doped or coated with a 
film of Cr,O, and Fe,O, shows a pronounced change 
in resistance with changes of atmospheric humidity. It 
has been demonstrated that this change in resistance is 
due to the impurity perturbing the surface structure 
and thus altering the electronic conductivity rather than 
electrolysis of adsorbed water (there are no electrolysis 
products). 

A detector based on this principle consists of a small 
glass bead coated or doped with metal oxide and sup- 
ported between two platinum wire electrodes (see illus- 
tration). The resistance of the detector may be 
measured by using a fixed potential and measuring the 
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Glass-based semiconducting water-vapour detector with fast 
response 


current after d.c. amplification. Resistance changes of 
a few decades can be obtained (see graph), e.g. with 
a glass doped with chromic oxide a change in relative 
humidity from 20% to 43% (20°C) gives a change in 
resistance from 10'4 to 10°. A feature of this sort of 
detector is the rapid response (a few seconds) and the 
device may find industrial application because of this. 
Another is that the equilibrium of the detector is mainly 
independent of the velocity or pressure of the “carrier” 
gas, being determined by the partial pressure of water 
vapour over the surface. It is possible that other gaseous 
impurities could be detected by similar devices. 

Work on these devices was carried out at the Atomic 
Energy Establishment, Winfrith. 


MILLIMETRE HOLOGRAPHY 


A convenient method of assessing the properties of 
a three-dimensional object as regards, for instance, radar 
reflections in the microwave regions was demonstrated 
by E.M.I. Electronics. A microwave hologram was 
made and an image reconstructed optically with a 
reduced copy of the hologram. This is believed to be 
the first millimetre-wave application of holography 
although the principle had been established by D. Gabor 
in respect of X-ray “illumination.” Theoretically mag- 
nifications can be obtained equal to the ratio of the 
two wavelengths involved. 

‘A 70Gc/s radar source was used to illuminate an 
aircraft. This also provided a reference beam, so this 
and the reflected energy from the object interfered.. To 
record a hologram at these wavelengths (normally, of 
course, the wavelengths used are optical and photo- 


graphic plates are used) a wavelength converter must ° 


be used and this was provided by a microwave aerial 
and detector, and a light source and modulator. This 
converter was arranged to mechanically scan a 50cm 
square area and the resulting intensity-modulated light 
pattern was recorded by a camera with an exposure 
time equal to the scan time for a complete frame. The 
reduced (5mm square) hologram is then used to recon- 
struct a visible image with a laser, the density distribu- 
tion indicating the intensity of the microwave reflection 
from the object. 


CdS OSCILLATORS 


Acoustic amplification in piezoelectric material (e.g., 
CdS, which is also photoconductive) has been known for 
some time and was first observed by D. L. White. When 
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a voltage is applied to photoconducting CdS so that the 
resulting electron velocity is greater than the velocity 
of sound in the material, acoustic waves can be ampli- 
fied. So far, such devices have been lossy due to the 
transducers, and thermal phonons tend to produce noisy 
devices. This thermal noise, however, can be turned 
to good effect in producing oscillations. Carefully pre- 
pared specimens of CdS whose surfaces are flat and 
parallel form an acoustic cavity and those lattice 
waves for which there is round-trip gain increase in in- 
tensity until non-linear effects reduce or stabilize gain. 
Modulation is produced of the direct current at fre- 
quencies related to the lattice wave frequency. Fre- 
quencies in the range 4-900 Mc/s can be produced 
depending on conductivity and a linewidth of a discrete 
frequency can be 2 kc/s. Power levels are in the mW 
region. 

Varying the voltage across the specimen gives fre- 
quency modulation and the R.R.E. exhibit showed a f.m. 
v.h.f. transmitter-receiver link. 


FLAT TELEVISION TUBE 


A flat Gabor-type c.r.t. for large-screen television, ex- 
hibited by 20th Century Electronics, is the result of the 
company’s development of the original concept of 
Gabor! and Aiken®. Only the internal structure was 
shown (see photo). In operation the glass envelope has 
to be continuously evacuated. The structure on view 
comprised an electron gun (at the bottom), a linear array 
of horizontal-deflection electrodes (also at the bottom), a 
fluorescent screen and an array of vertical deflection 
electrodes placed a short distance behind the screen— 
these being in the. form of conducting strips parallel to 


1. “Flat Tube for Colour TV” Wireless World, December 1956, 
p. 570. 

2. “A Thin Cathode Ray Tube” by W. R. Aiken, Proc. IRE; 
45, December 1957. 


Gabor-type flat c.r.t. 
structure with diagonal 
of over 40 in. 
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the horizontal deflectors and the screen. The electron 
gun projects a collimated beam of electrons into and 
along the mechanical centre of the horizontal deflection 
array. When the beam arrives at an electrode which is 
near the cathode potential of the gun it is deflected 
from its projected path. It is then accelerated into the 
higher potential of the space between the screen and 
the vertical deflector electrodes, and is finally deflected 
on to the screen by reducing the voltage on a selected 
vertical electrode to cathode potential. 

By sequentially raising the potential of the horizontal 
deflection electrodes from cathode to the gun-anode 
potential, the point of deflection of the electron beam can 
be swept along the electrode array. Similarly, a sequen- 
tial reduction of the voltage of the vertical deflection 
electrodes from screen to cathode potential sweeps the 
electron beam from the top to the bottom of the screen 
area. The effective lens formed by the focusing action 
of the two deflections is more tolerant than conven- 
tional cylindrical electrostatic lenses, and a large dia- 
meter electron beam can be used to give a higher electron 
beam loading on the flourescent screen. The tube oper- 
ates at an average beam current of 1.0mA and a final 
accelerating potential of 10-15 kV. 


MAGNETIC PRINTING 


A Magnetic-powder high-speed printer, demonstrated 
by Standard Telecommunication Laboratories, is expected 
to make possible, ultimately, a printing speed of about 
60,000 characters per second. Called the Ferrodot 
printer, it operates by magnetically recording on a 44-in 
diameter revolving drum a pattern of magnetized dots 
forming the alpha/numeric characters or picture to be 
printed. The drum surface passes through a bed of 
resin-coated nickel-zinc ferrite powder, which is attracted 
on to the pattern of dots. The resulting powder pattern 
is then transferred to a moving roll of paper, on which 
it is fixed by melting the resin with radiant heat. 
Recording is done by a special multi-track head which 
provides 160 tracks per inch and by which alpha/numeric 
characters are built up on the basis of a 9x15 matrix 
of dots. For each track the recording element in the 
head uses an ultra-pure iron core 0.004 inch in diameter 
wound with a single-layer coil of wire only 0.001 inch 
in diameter. Cross-talk between tracks has been made 
extremely small. Electro-deposited cobalt nickel has 
been used for the drum surface, which has to have high 
remanence in order to attract the magnetic powder. The 
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recording head elements are driven from electronic logic 
circuits which at present allow 64 possible characters 
to be printed. Character size and fount may be varied 
by using appropriate circuits; line justification and 
variable character spacing are also possible. At present 
the printing speed obtained is 5,000-10,000 characters 
per second. 


VERSATILE BLIND AID 


Blind person’s aid in “ pocket-torch ” form, demonstrated 
by Plessey’s Electronics Group, uses an oscillator and 
small loudspeaker (or earpiece), the audible note from 


Blind aid using photocell to control frequency of audio oscillator. 


which is varied in frequency by the output from a photo- 
conductive cell transducer. Based on a design by the 
Royal National Institute for the Blind, it was originally 
intended to assist in teaching science to blind children— 
the idea being that a wide range of physical variables 
could be observed by using interchangeable transducers 
—but the device has now been extended for general use 
and is at present undergoing trials. The audible note, 
which is produced by a battery-powered blocking oscil- 
lator variable from 0 to 9 kc/s, gives an indication of the 
intensity of the light picked up, its directional properties 
(according to how the aid is pointed) and its wavelength 
(by virtue of the spectral response of the cell). By use 
of the device a blind person can, for example, detect the 
headlights of approaching vehicles at night, recognize 
the different colours of ripe and unripe fruit, sense 
the different surface textures of walls, etc., read the 
positions of pointers on dials, walk a straight course on 
a given bearing relative to magnetic North, follow the 
shapes of traces on c.r. tubes, and check diabetic test 
charts. Any transducer producing a conductance change 
between 0.01 ymho and infinity can be used in the aid. 


MEASURING 100-500 KV .- 


The electro-optic Kerr effect is well known and by 
means of it rotation of the E-vector plane of polarized 
monochromatic light is achieved under the influence 
of an electric field in certain materials. Light having 
passed through such substances is rotated according 
as I=Iyax 8in® (7E*/2E* max) (for reception in a 90° plane) 
where I represents transmitted light intensity and E 
electric field. Consequently the applied voltage may 
be determined from the rotation angle. The function 
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is’ periodic, the period decreasing with increased field. 
This results in a 100%, change in light intensity for a 
2% change in applied volts (for E/Emar=5). Thus if 
relative light intensity can be determined to within 10%, 
a voltage resolution of 0.2% is obtained. 

In an experimental set-up sodium light can be passed 
through a polarizer into a Kerr cell containing nitro- 
benzene. An output polarizer is set to give zero light 
output when the applied voltage is zero. The voltage 
to be measured is applied to the cell and the resulting 
light intensity fed to a storage oscilloscope via a photo- 
multiplier. 

In order that the cell liquid is protected against 
appreciable ionization the nitrobenzine is continuously 
de-ionized by a dialysis or ion-exchange cell in which 
an applied field directs ions through permeable cation 
and anion membranes. 

The apparatus was developed by. the Electrical In- 
spection Directorate at Bromley. 


TRACKING ERROR OF VARACTOR DIODES 


A problem which arises with the use of variable 
capacitance diodes for tuning more than one tuned cir- 
cuit at once is that of tracking. Poor control of impurity 
distribution close to the diode junction has in the past pro- 
duced poor quality varactor diodes, samples of which can 
have widely varying parameters. Epitaxy and stringent 
material control have, however, led to devices which can 
be used to give a tracking error of 1% or less. Tracking 
error in this instance is defined as the error in capacit- 
ance between the diode in question and a standard diode 
after circuit trimming and matching at two points in the 
capacitance range. This should not be confused with 
the tracking error which applies to two circuits tuning 
different frequency ranges, as in superhet receivers. 
Diodes with quoted tracking errors of <1% were shown 
by A.ELI. (e.g., the DC 1017). 


NEW TYPE OF VARIABLE INDUCTOR 


A novel method of producing a variable inductor (and 
also a variable transformer) has been developed at the 
Post Office Research Station. The inductor is pro- 
duced by winding commercially available ferrite pot- 
cores in a special way (see photograph). The wall sec- 


tions or limbs of the two halves of a ferrite pot are 


wound so that current flows in opposite directions 
around adjacent limbs. The two halves are then 
mounted for rotation relative to one another around the 
common axis with limbs facing each other. Gap width 
and friction can be controlled by use of glass cloth im- 
pregnated with p.t.f.e. between halves and springs. 


Method of winding 
pot-core assembly to 
give variable inductor 
or transformer. 
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Varying the position of the two halves relative to one 
another gives approximately a linear variation of induct- 
ance with angle of rotation. The inductance, of course, 
depends on the mode of connection of the windings. 
Inductors of high Q and adequate stability have been 


produced by this method. @Q factors of approaching 
400 in the Mc/s region and inductance ranges of about 
1-4, 4-16, and 16-60 H have been obtained. By switch- 
ing the windings, the whole range of 1-60 »H can be 
covered. 


MINIATURE STABLE OSCILLATOR 


To avoid the high power requirement and/or size of 
ovens for crystal oscillators, an oven arrangement has been 
developed by the Marconi Company in which the crystal 
and heater—a transistor—are enclosed in a TOS can. A 
thermistor, also in the can, senses temperature and cor- 
rects for changes via a bridge network and amplifier and 


Stable oscillator with crystal, transistor and thermister in TOS can. 


the transistor heater. The TOS5 case is enclosed in an 
evacuated glass envelope and supported by their plati- 
num wires. Oscillators using this technique have been 
built with a consumption of 300 mW, a warm up time of 
70s and a temperature range of —55°C to +90°C. 
Typical frequency stabilities of 1 in 10° and 10° are 
obtained for long and short terms respectively. A demon- 
stration model showed that with the insulating vacuum 
removed constant temperature and frequency could be 
maintained, slight draughts causing rapid variations in 
heating current. The first such production oscillator is 
announced on p. 308. Another type has also been de- 
veloped which employs a simpler form of thermal insu- 
lation, the can and other components _ being 
encapsulated in foamed plastic. 


EDUCATIONAL EXHIBITS 


Activities in computer building and teaching techniques 
were manifest at the West Ham College of Technology 
stand which held a digital computer designed and 
built by a third year student. It used 20% toler- 
ance components and cheap semiconductors and was 
constructed of four basic units; two shift registers, an 
arithmetic unit, and a clock pulse generator. The action 
of each of these units can be demonstrated separately, 
addition and subtraction processes can be shown either 
in direct operation, to indicate the “carry” facility, or 
in one complete operation. Also there was the Ormskirk 
Grammar School construction project—teaching elemen- 
tary computer science—which includes a series of “con- 
cept cards” made of cardboard discs. These rotate 
behind a front disc to demonstrate various basic functions 
of logic circuits; windows in the front card at input and 
output points show the logic function as a series of steps. 
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These cards include a half adder, control logic, and com- 
parison logic. There were patch boards designed by the 
school, and constructed by junior pupils to teach the 
functional operation of gates and multivibrators; logic gate 
modules were also shown, these being the next step up 
from basic gates. Other items included in this stimula- 
ting project was arithmetic and control units for Boolean 
algebra work and a register intended to serve as a binary 
adder, shift register, scaler, ring counter, or a clock. The 
interesting feature of this basic register circuit is that 
change of function is carried out by external switching. 

A silicon transistor d.c. amplifier which has a single in- 
put switch with diagrammatic presentation was shown by 
the Unilab division of Rainbow Radio (Blackburn) Ltd. 
It measures very small d.c. currents in the ranges 
0-10-°A, 0-10-'°A, and 0-10-''A, and the overall accuracy 
of the instrument—between 3 and 4 %—should be accept- 
able to most schools science departments. Any 0-1mA 
moving coil meter of small bench or larger demonstra- 
tion type could be used as an indicator, provided that its 
internal resistance is less than 500, in order to preserve 
linearity. Electrostatic work can be carried out with the 
internal low leakage capacitor, and, provided the capaci- 
tance of the object to be tested is small compared with 
the internal 0.001 F, a direct indication of electrostatic 
charge can be read. Full scale deflection of 10-°C is 
provided and this can be extended by additional external 
capacitance. Accessories are available to permit studies 
of the absorption of alpha particles, thoron decay, ioniza- 
tion currents in air, photoelectric effect, and pH measure- 
ments. It is also capable of measuring up to 10kV d.c. at 
1MQ/V. 

A helium-neon laser for use as a teaching aid was 
demonstrated on the Ferranti stand. A simple experi- 
ment was carried out to measure the wavelength of light 
with a steel rule. Other experiments, enabling the prin- 
ciples of diffraction, interference, photo-elasticity, and 
geometric optics-to be shown, are fully described in a 
handbook supplied with this laser in the CP series. As 
a compact d.c. excited source with a uniphase output of 
0.25mW at 6328 A, it is completely self-contained with 
integral power pack. 

The study of semiconductor properties in physics 
laboratories of universities and colleges is one of the appli- 
cations of the semiconductor resistivity bridge shown by 
the J. A. Radley Research Institute, although the instru- 
ment was primarily designed for the checking of 
germanium and silicon samples in production and 
development departments of industry. It measures-values 
between 0.01 and 1000 ohm/cm with an accuracy of 5%, 
and gives direct readings of resistivity on a ten-turn 
potentiometer (scale length of 1000 divisions). A low- 
frequency square wave is applied to the outer probe con- 
tacts with the measuring potentiometer in series. A 
voltage is tapped off from the potentiometer and applied 


Block schematic of semi- 
conductor resistivity 
bridge shown by the J. A. 
Radley Research 
Institute. 
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to the primary of the transformer. The secondary wind- 
ing is in series with the inner probes, and 180° out of 
phase with the primary. The unbalance voltage is 
amplified, rectified and applied to the null detector 
(microammeter). 

Although the Nuffield Foundation did not have a stand 
this year, there were electronic instruments by several 
manufacturers on display which were designed with such 
teaching projects in mind. The Telequipment 551E 
oscilloscope for schools, for example, incorporates 
the recommendations made by the Nuffield Committee 
for the Teaching of Modern Physics:and Science Asso- 
ciation for simplicity of control and absence of unwanted 
industrial features. It possesses a five-inch flat-faced 
tube, a Y amplifier with a frequency response of d.c. to 
3 Mc/s and maximum sensitivity of 100mV/cm, a time- 
base with six pre-set sweep speeds from 100ms to 
1 »s/cm and triggering facilities which are automatic for 
repetitive signals up to about 1 Mc/s. The trigger level 
control selects any point on the input signal slope, and 
selection can be positive or negative. Another company 
supplying instruments designed for the Nuffield Science 
Teaching Project is Advance Electronics, who for many 
years have been supplying electronic instruments to 
schools and other educational bodies. Each of the new 
instruments has a Nuffield reference number, and they 
include 23-in and 5-in tube oscilloscopes, the latter 
*scope having facilities for Z axis modulation (intensity 
modulation), three instruments for a.c./d.c, and 1.t. power 
supplies, and a scaler timer. This last instrument, the SC2, 
has a built-in variable h.t. supply for use with a Geiger- 
Mueller tube. It measures intervals from 1 ms to 1,000s, 
and the timing period can be started and stopped manu- 
ally or by photo-diodes. Counting facilities will count 
regular pulses up to 1kc/s, and random pulses with a 
minimum separation of 250s. It possesses an internal 
standard 1 kc/s oscillator. 

On the educational service stand of Mullard there were 
again several interesting and useful exhibits. Full circuit 
and construction details were available for a 1Gc/s 
solid-state microwave oscillator. This is the fundamental 
frequency radiated at about 80mW, sufficient power for 
demonstration purposes in a laboratory for example. In 
order to permit experiments using audible tones, the 
output is interrupted at 400c/s by a multivibrator. A 
suitable receiver for this oscillator is based on the 500 mV 
Mullard LP1153 module which is used with a GN2 
detector diode and pre-amp stage. Demonstrations using 
transmission lines, waveguides and aerials can be carried 
out with this oscillator, which is driven by a 12 V supply. 
A pulse operated stepping motor was also shown. Full 
circuit details were given of controlling such a motor 
by pulses from two pairs of bistable multivibrators, and 
of the diode gates used for switching sequences. Other 
facilities of this circuit design were pulse shaping for 
input signals which were not suitable for operating 
the electronic switch because of slope or amplitude. It 
is also worth noting that there is now full constructional 
data on the student’s modular oscilloscope exhibited last 
year. This is a four part project intended as a teaching 
aid, and it is designed around the Mullard DG7/32/01 
three-inch c.r.t. The four modules are power, display 
(including tube, scan coils, brilliance and focus controls), 
timebase with a time scale continuously variable between 
10c/s and 25kc/s, and the amplifier, which possesses 
a sensitivity of about 0.5 V for full 7 cm Y scan. Also 
on the stand was an electronic thermometer, using a nega- 
tive temperature coefficient resistor connected in a bridge 
circuit. The differential amplifier used in this design 
employs BSY11 silicon mesa n-p-n transistors. 
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B.B.C. Stereophonic Test Transmissions 


THE B.B.C. Third Network stereo test transmissions 
schedule has recently been modified from that published in 
the March issue. The modified arrangements shown in the 
table greatly increase the usefulness of the transmissions. 
Initially, tests conducted after normal transmissions had con- 
sisted of a 250c/s tone transmitted in the left-hand channel, 
but this was later changed to include a 440c/s tone for the 
right-hand channel and different depths of modulation, zero 
and +84dB levels being transmitted with respect to 40% 
modulation. 

The new schedule, which came into effect on 24th April, 
now includes a 440c/s tone in both channels, but identifica- 
tion of the two channels is still possible since the 250c/s 
tone is only transmitted at intervals in the left-hand channel. 
In-phase and anti-phase signals are now transmitted and 
also a tone sequence transmitted separately in both left- 
and right-hand channels. 


Time Left-hand channel Right-hand channel 
Tak i ea ah eB a | ae of CASO 
pitch (c/s) level*(dB) pitch (c/s) level*(dB) 
2330 - 250 te) 440 (0) 
23 32 440 1) 440} 1) 
2335 440 +8 440+ +8 
23 37 - 440 +8 440 +8 
2339 250 +8 440 +8 
23 40 250 0 — —_ 
23 44 — — 440 O 
23 47 tone sequence —4 _ _ 
(60, 900, 5000, 
10,000 c/s) 
23 48 —_ tone sequence -—4 
(60, 900, 5000, 
10,000 c/s) 
23 51 250 (0) —_— _ 
23 52 _ | _ | _— | — 
$f 

2353 mono transmission 


*Zero level corresponds to 40% modulation before pre-emphasis. 
}Right-hand channel in anti-phase with left channel. 


These detailed transmissions take place only on Wednes- 
days and Saturdays, on other days a 250 c/s tone is trans- 
mitted in the left-hand channel only from about 4 min after 
normal programmes until 2355. Normal modulation level 
is 40% (before pre-emphasis). 

Stereophonic transmissions now take place with selected 
programme material on Third Network frequencies of 


BRIGHTON 
(150W) 


0 20 40 60 80 100 | @ MAIN sTATiON 
—— ” 
SCALE MILES fe RELAY 


Coverage of the v.h.f. sound transmitters which will be radiating 
stereophonic programme material by early next year. The three 
southernmost | stations are already transmitting stereo programmes. 
Relay transmitters (apart from Sheffield) use directional aerials. 
The 48 dB contour is field strength relative to | »V/m for a receiving 
aerial height of 30ft. It is regretted that on the map shown last 
month some of the relay transmitter sites were omitted. 


91.3 Mc/s (Wrotham), 92.4Mc/s (Dover), and 92.3 Mc/s 
(Brighton), but early next year the Holme Moss (91.5 Mc/s) 
and Sutton Coldfield (90.5 Mc/s) transmitters, together with 
a number of relay stations, will be radiating stereo 
programmes. - 


UK 3 Further Details 


THE launching of the UK 3, the first all-British satellite in 
the Anglo-American space programme took place on Sth 
May. The experiments carried in the spacecraft were detailed 
in “UK 3, Britain’s Scientific Satellite” in the March issue, 
but additional information on the altitude sensing has since 
become available. , 
For some of the experiments it is necessary to know the 
satellite attitude relative to the earth, The sun angle and 
an additional angular co-ordinate are required to completely 
define the attitude. For the sun angle, sensors developed at 
R.A.EZ are used which are similar to the “ optical potentio- 
meters ” seen at the Physics Exhibition in 1965 (see p. 238 
May 1965 issue). For the second co-ordinate the method of 
comparing the received telemetry signals with the spacecraft 
polar diagram (used for Ariel IJ) has had to be abandoned, 
and an alternative optical method has been developed. The 
idea is to monitor the satellite while the ground is in dark- 
ness and the craft in sunlight, and to observe and record 
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flashes of sunlight from reflecting surfaces (as was done 
with Telstar). Reflecting surfaces at known angles give 
coded flashes, a different number occuring for the different 
angular directions involved. (Four flashes per revolution 
are given anyway from the boom cell arrays.) Ground re- 
cording is done by cameras at various locations. 


It is estimated that by the end of this year the B.B.C’s 
colour service wil cover about 74%, of the country’s popula- 


‘tion. The main stations (with channel number in paren- 


theses) involved in this service are Belmont, E. Lincs (48), 


‘Black Hill, Lanarks. (46), Crystal Palace, London (33), Divis, 


N.I. (27), Dover, Kent (56), Durris, Kincardine. (28), Emley 
Moor, Yorks. (51), Llanddona, Anglesey (63), Oxford (63) 
subject to the availability of a colour programme link, 
Pontop Pike, Durham (64), Rowridge, I.0.W. (24), Sudbury, 
Suffolk (44), Sutton Coldfield, Warwicks. (40), Tacolneston, 
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Norfolk (55), Wenvoe, Glam. (51), and Winter Hill, Lancs. 
(62). Relay stations linked with the above are at Aberdare, 
Brierley Hill, Bromsgrove, Caerphilly, Guildford, Hertford, 
Kilvey Hill, Kidderminster, Lark Stoke, Merthyr Tydfil, 
Pontypridd, Reigate, Rhondda, Tunbridge Wells. 


As there will not be a composite domestic television and 
radio show in London. this year a number of receiver manu- 
facturers are organizing independent shows. We have re- 
ceived the following information on companies who are 
holding trade shows this summer. (All shows will be from 
20th to 24th August unless stated otherwise.) 

A. J. Balcombe (Alba): Cafe Royal, London, 21-24 August. 

Decca Radio and TV: Kensington Palace Hotel, London. 

Dynatron: De Vere Hotel, London. 

Fidelity Radio: Kensington Palace Hotel, London. 

General Electric Co.: Carlton Tower Hotel, London. 

Hacker: Prince of Wales Hotel, London. 

Philips Electronic and Associated Industries: Majestic Hotel, 
Harrogate; Royal Garden Hotel, London, 4-8 September. 

Pye; Grosvenor House, London. 

Rank Bush Murphy: Royal Lancaster Hotel, London. 

Standard Telephones & Cables: Kensington Palace Hotel, 
London. 

Thorn Electrical Industries: Cafe Royal (Marconiphone), 
London; Royal Garden Hotel (HMV/Ultra, Ferguson), 
London. 

Dealers can obtain tickets for these shows by applying 
to the individual companies. 


Collaboration between design and production engineers, 
and a sympathetic understanding of each other’s problems 
are necessary if theoretical concepts are to be successfully 
translated into production models. This is the underlying 
theme of a four-day conference sponsored by the Institution 
of Electronic and Radio Engineers, with the Institution of 
Production Engineers and the Institution of Electrical En- 
gineers. This conference with the title “Integration of 
Design and Production in the Electronics Industry” will be 
held at Nottingham University from the 10th to 13th July. 
Papers read at this conference will cover such subjects as 
design for production, how and what products shall be made, 
cost and quantity considerations and automatic assembly and 
testing. Registration details may be obtained from the Insti- 
tution of Electronic and Radio Engineers, 8-9 Bedford Square, 
London, W.C.1. 


At the annual general meeting of the Radio & Electronic 
Component Manufacturers’ Federation on April 19th the 
following member companies (with the name of their repre- 
sentatives in parentheses) were elected to the council. Bell- 
ing & Lee (N. D. Bryce), A. F. Bulgin & Co. (R. A. Bulgin), 
Formica (C. R. Jennings), A. H. Hunt (S. H. Brewell), Mc- 
Murdo Instrument Co. (F. W. Irons), Morganite Resistors 
(J. Thomson), Mullard (Dr. F. E. Jones), Multicore Solders 
(R. Arbib), and Standard Telephones & Cables (E. E. Biv- 
and). Dr. F. E. Jones, managing director of Mullard, is 
the new chairman of the Council. Mr. A. F. Bulgin has 
resigned from the presidency which he has held for six 
years. é 


Pulse-counting F.M. Tuner.—Torotor y.h.f. “ front-end ” 
modules for the pulse-counting fm. tuner design described 
by E. D. Frost in the December 1965 issue are now obtain- 
able. However, the author advises us that a suitable 
alternative is available from Henry’s Radio Ltd., of 303 
Edgware Road, London, W.2. The tuner, which is a 
double superhet type, is suitable for reception of stereo 
broadcasts and may be used with the decoder design 
published in the January 1966 issue. 


The 5th International Aerospace Instrumentation Sym- 
posium is to be held at the College of Aeronautics, Cranfield, 
Bedford, from March 25th to 28th, 1968. Inquiries to the 
Symposium Organizer, Department of Flight, The College 
of Aeronautics, Cranfield, Bedford, England. 
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Colour TV in Holland.—The Netherlands government have 
made known they do not object to Dutch television starting 
regular PAL transmissions as from January 1968. The 
second network in Holland is capable of transmitting colour 
and their first network is to be adapted this year. The 
number of registered television sets in the Netherlands on 
February Ist this year was 2,387,526. 


A 16mm colour film entitled “The Radio Sky”, made by 
A.E.I., is now available on free loan from C.O.I. Central Film 
Library, Government Building, Bromyard Avenue, London, 
W.3. Numbered UK 2617 it is contained on three reels and 
lasts 28 minutes. .The film observes the growth of radio- 


_ astronomy from its beginnings in 1933 to the present day. 


The future establishment of a Non-Destructive Testing 
Centre and a Ceramics Centre has been announced by Mr. 
Wedgwood Benn, ‘the Minister of Technology. The 
U.K.A.E.A. have been asked to establish these centres at Har- 
well to provide research and development and to -make avail- 
able the experience gained to British industry. 


Due to an oversight the name of the contributor (M. Mann, 
B.Sc.) was omitted from the note on “Wire Mesh Aerial 
Reflectors ” in the May issue. 


Special Courses 


Bath University of Technology is to sponsor a five-day 
non-residential course for sixth form science teachers on 
Current-Developments in Physics from 4th to 8th September 
this year.  A’series of about twelve lectures, supplemented by 
films, will be on the following topics, astrophysics, low tem- 
perature physics, oceanography, nuclear physics, solid’ state 
and vacuum physics, and X-ray structure analysis. The over- 
all objective of this course (given by members of the School 
of Physics at the Centre for Adult Studies, Ashley Down, 
Bristol 7) is to consider some of the important developments 
in physics in the last decade. Places on the course are 
limited to 30 to permit individual practical-work. Apply to 
the secretary of the Centre. (Fee, including lunch and re- 
freshments each day is 10 gn.) 


Recommencing in October, is a one-year post-graduate 
course in quantum electronics at the Department of Elec- 
tronics, University of Southampton. This leads, by examina- 
tion, to the Diploma in Quantum Electronics, and by an addi- 
tional project to the M.Sc. ‘The main part of the course 
covers lasers, opto-electronics, optical communications, holo- 
graphy, non-linear optics, and masers. Applications to the 
Academic Registrar, The University, Southampton. 


Digital circuit techniques will be dealt with during 
a two-week full-time course at the Borough Polytechnic 
London, S.E.1, from 19th to 30th June. Electronic and 
logical principles of digital systems. will be considered, and 
the use of discrete components, integrated circuits, and fluid 
logic. Lectures, laboratory and tutorial work will include 
applications to computers, control systems, telephony and 
data transmission. Suitable for those with knowledge of 
electronics to about graduate level. Apply by 9th June to 
the secretary.. (Fee for the course inclusive of lunch and 
refreshments will be £20.) 


Sandwich engineering diploma courses conducted by the 
Twickenham College of Technology—including one on elec- 
trical, electronic and control engineering—are detailed in the 
1967-68 prospectus from the Department of Engineering 
Technology. It also lists the industrial organizations and 
other employers associated with them. Applications for ad- 
mission must be made to the head of the Department of 
Engineering Technology, Twickenham College of Tech- 
nology, Egerton Road, Twickenham, Middlesex. 
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Electroniques Hobbies Manual 


With the new 600-page Electroniques Hobbies 
Manual you can obtain these and over 11,350 
other items—either direct from Electroniques 
or through your local Electroniques dealer! 
The service is fast. The choice is the 
most comprehensive ever offered. And the 
components, which are supplied by 85 lead- 
ing manufacturers meet every kind of 
need—whether the project is advanced or 
elementary. 


1. COMPONENTS A wide range of individ- 
ual components is available. These include 
microphones, headsets, pickup arms, cart- 
ridges and styli. Hardware accessories such 
as audio connectors, transformers .and 
microphone stands are also available. 
Featured above are the STC 4114 microphone 
price 32/6d. and the STC 65/1A Stereo head- 
set at £7.7.0. Both plus3/6d. post and packing. 


67/7MG 


2. MODULAR UNITS Featured above is the 
GMA 20 audio amplifier module having amusic 
power rating of 15 watts. This is one of arange 
of modular units including microphone 
amplifiers, audio amplifiers, modulators and 
tuners. Price of the GMA 20 is 82/6d. plus 
3/6d. post and packing. 


3. KITS This 25 watt Hi-Fi Loudspeaker kit is 
manufactured by our associates in Germany, 
and fulfils the highest standards. Supply 
direct from the factory enables us to offer 
these magnificent kits at the modest price of 
£7.10.3 plus 3/6d. post and packing. 


4. COMPLETE EQUIPMENT A range of 
complete equipments is also available, and 
among these are included microphone 
mixers, pre-amps, tuners and stereo ampli- 
fiers. In the illustration are the Eagle Stereo 
Amplifier, price £18.5.0. and the Eagle AM/FM 
tuner, price £28.17.9. Both plus 3/6d. post and 
packing. 


e 
High-grade components for amateur communications electroniques 
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Audio is just one of the topics covered in the 


DESIGNS Throughout the Hobbies Manual 
are useful designs for building your own 
equipment. Included are circuit diagrams 
and details for audio amplifiers, tone con- 
trols, tape recorders and pre-amps. 


For the 600-page Electroniques Hobbies 
Manual or further details of the products 
displayed on this page write to: Electroniques 
(Prop. STC) Ltd., Edinburgh Way, Harlow, 
Essex. Telephone: Harlow 26777. 
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Rota? 


Shider 
Push Burton 


= This up-to-date, fully 
tnformative list of N S F Wafer 
Switches is available on request 
(Trade or Industry only). 


All switches include doubie-contact, self- 
aligning clips which preserve the contact 
surfaces over thousands of operations. 
Rotary type switches include rotors of 
floating type, which render each section 
self-aligning—a feature of prime importance 
in the multi-section switch. The same prin- 
ciple is incorporated in the exclusive 
floating slide used in the push-button 
Switches, 


Other NSF products: 
CUILER-HAMMER Iustrument and Appliance Snitches 
LEDEX Rotary Solenoids and Circnit Selectors 
UNION Miniature Hermetically Sealed Relays 
. HOLZER Automatic Timing Switches 
BRAMCO Resonant Reed Relays and Filters 
PATON Plugs, Sockets and Cable Assemblies 


NSF "THE SWITCH PEOPLE” 
31-32 ALFRED PLACE, LONDON, W.C.1 


Telephone: 01-580 9561 Telegrams: Enesef Telex London Telex: 21907 
HEAD OFFICE & WORKS: KEIGHLEY, YORKSHIRE 
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XPERIMENTAL microwave semiconductor devices 

compared with granules of ordinary refined sugar 

are shown on our cover this month. The devices are 
made of gallium arsenide and are bulk-effect oscillators 
under development at Bell Telephone Laboratories. Such 
devices differ from more conventional semiconductor 
devices in that they rely on bulk semiconductor effects, 
and not on narrow junctions formed from doped material, 
for their operation. 

The theory of the bulk semiconductor oscillators was 
first proposed in 1961 by Ridley and Watkins (Mullard 
Research Laboratories) and by Hilsum (R.R.E.), but it 
was not until 1963 that Gunn (I.B.M.) announced obser- 
vation of oscillations in gallium arsenide. (The mech- 
anism of the Gunn, or transferred electron, effect was 
outlined briefly in the August 1965 issue p. 416.) Since 
then much work has been done on these devices, parti- 
cularly with a view to commercial application, and last 
year the first device was put on the market by Mullard. 
The device was developed jointly by Associated Semi- 
conductor Manufacturers and Mullard Ltd and is made 
from a thin layer of GaAs epitaxially deposited on a 
substrate. Output is 5mW between 7 and 12 Gc/s from 
a d.c. supply of 150mA at 6V. (Tuning can be accom- 
plished with a variable cavity resonator.) With other 
devices outputs of 100 mW (c.w.) have been obtained at 
14Gc/s and frequencies of up to 35Gc/s have been 
generated. More recently, the first commercial instru- 
ment to use a GaAs oscillator was announced at the 


OUR COVER 


Oscillator 


GaAs generator, designed and built by F. Warner and P. Herman at 
R.R.E., with power supply unit. (Crown copyright photograph). 


Physics Exhibition (see p. 274). This is a solid-state 
microwave signal generator tunable over 8-16 Gc/s. 
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4 Cable and Wireless, Ltd., show median 
3 standard MUF, optimum traffic fre- 
quency (FOT) and lowest usable fre- 
quency (LUF) for reception in this 
country. 

Increasing solar activity over the past 
30 few months has brought higher fre- 


quencies into general use. Although 
|_lo9 the flat curves promise extended day- 
time working, the upper and lower 
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and LUF respectively) are closely spaced 


10 requiring careful choice of operating fre- 


8 quency. MUFs are based on a pre- 
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dicted Ionospheric Index (IF2) value of 
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97 which is a little over midway in the 


range. ‘The measured value for June 
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4 1966 was 55. 

3 LUFs shown are for commercial tele- 
graphy but will be similar for reception 
of high-power broadcasting stations. 
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Colour Receiver Techniques—6 


REPLACING THE MISSING COLOUR SUBCARRIER 


How the receiver isolates the synchronizing colour burst from the composite 

video signal and uses the burst to keep the colour local oscillator in step with 

the chrominance suppressed-subcarrier of the received signal, so that the 

oscillator can supply the correct subcarrier re-insertion drive to the synchronous 
chrominance demodulators 


By T. D. TOWERS,* m.B.c. 


OU cannot understand how the receiver handles 
colour signals unless you understand the colour burst 
itself. An earlier article (“The Colour Television 

Signal,” January, 1967 issue) described the burst in detail, 
but Fig. 1 reproduces the main features again here for 
easy reference. It shows the waveform of a single line of 
625-line, 50 fields/sec colour transmission, You will see 
the colour burst is a short (2-5s) train of 10 cycles of 
4-43Mc/s sinewave, following closely (0-8s) after the 
4-7s line sync pulse. The burst is symmetrical about 
the black level and has a peak-to-peak amplitude equal to 
that of the line sync pulse. It takes about 10s in all from 
the start of the line sync pulse to the restart of the video 
information. 

It is usual to refer to the colour burst frequency as 
4-43Mc/s, but it is actually 4-43361875Mc/s, and exactly 
tied in phase (and thus frequency) to the transmitter sup- 
pressed colour subcarrier, At the transmitter, this sub- 
carrier is suppressed after it has been modulated in phase 
for colour hue and in amplitude for colour saturation. At 
the receiver, it has to’ be regenerated in a colour local 
oscillator, exactly synchronized with the transmitter sub- 
carrier so that the hue and saturation information on the 
sidebands can be extracted again. The colour burst, as a 
sample of the transmitter subcarrier frequency, is the 
reference that is used to ensure that the receiver local 
oscillator is completely synchronized with the suppressed 
subcarrier. Although the colour burst is sent out for only 
a short period at the beginning of each line, the local 
oscillator synchronizing circuit works in a sort of flywheel 
syne arrangement that holds the synchronism throughout 

* the whole line. 


COLOUR BURST PROCESSING IN THE RECEIVER 


Fig. 2(a) shows in broad terms how the colour burst signal 
is processed in a receiver. The composite (vision plus 
sync) signal, taken off at some point after the video 
detector, is amplified in the first stage, A. In the next, 
B, the burst “ gate” stage, the vision modulation and line 
sync pulses are removed to leave only the colour sync 
burst. This is then phased-detected in stage C, and the 
detector output applied to a reactance stage, D. This re- 
actance stage holds the colour subcarrier-regeneration 
local oscillator, E, in phase synchronism with the burst. 


*Newmarket Transistors Ltd. 
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Finally the synchronized oscillator output is used to pro- 
vide subcarrier drive to synchronous colour-difference 
demodulators, direct in the case of the R—Y one F, 
and via a 90° phase-shift stage, G, to the B—Y one, H. 

Fig. 2(b) shows the arrangement of Fig. 2(a) in more 
detail as it will be met in a practical receiver for U.K. 
transmission in the 625-line, 50 fields/sec, swinging-burst, 
PAL system. Each of the sections of Fig. 2(a) can be 
followed into the numbered blocks of Fig. 2(b). The 
first stage, A, is the a.c.c.-controlled chrominance ampli- 
fier (a.c.c.=automatic chrominance control, i.e. colour 
a.g.c.). From this, the signal passes on to the burst-gate 
amplifier, B, which is shut off except when “ gated” open 
by a line flyback pulse during the colour burst, As a result 
of this gating, only the isolated colour burst reaches the 
burst phase detector, C, the line sync pulse and video 
signals being blocked off. The burst level at the detector 
is fed back via an a.c.c. network to provide a.g.c. for the 
first stage amplifier. 


4-7usec i 

LINE SYNC : (ee —|0 CYCLES - 4-43Mc/s 
PULSE Sia aa 
| | 25sec COLOUR BURST i 

-+4- = ——— - —100 %o (SYNC LEVEL) 


~77 Jo (BLACK LEVEL) 


VISION 


SIGNAL 
Ya 


ay 
| 
+ 


20%(PEAK WHITE) 


6% (PEAK COLOUR) 


f 
! 
| 
| 


Fig. 1. Colour burst in relation to sync pulse and vision information 
in composite demodulated signal after video detector on 625-line, 
negative modulation system. 
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CHROMINANCE 
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Fig. 2. Extracting colour burst sync signals from mixed luminance, chrominance and sync signals after video detector and using them to syn- 
chronize local colour subcarrier oscillator to provide synchronous drive to colour-difference demodulators: (a) basic stages in process; (b) more 


detailed provisions for PAL ‘swinging burst” system. 


Besides providing colour a.g.c., the burst phase detec- 
tor, C, in Fig. 2(b) compares the phase of the output fed 
back from the local oscillator, E, with the phase of the 
colour burst. If the two signals are exactly in phase, the 

‘detector output is zero, but if they differ, the detector 
provides a d.c. correcting signal proportional to the differ- 
ence. This error signal is applied to the reactance con- 
trol stage, D, which in turn varies the local oscillator fre- 
quency to bring it into step with the colour burst phase. 
The local oscillator section comprises a crystal-controlled 
oscillator followed by a buffer stage to reduce oscillator 
loading. : 

The output of the local oscillator, E, in Fig. 2(b), now 
synchronized with the colour burst, is used to provide 
carrier-reinsertion drive to the chrominance demodila- 
tors, F and H, with a 90° phase shift stage, G, interposed 
in the B—Y drive. The drive to the R—Y demodulator 
passes through a stage Y which reverses ‘the oscillator 
drive phase on alternate lines in step with the alternate- 
line reversing of the R—Y phase implicit in the PAL 
(Phase Alternation Line) system. 

The switching drive to Y is provided by a separate 
“PAL identity” section, X, in Fig. 2(b). The input to 
this section comes from the reactance amplifier, D. This 
amplifier, besides controlling the oscillator, provides a 
separate “ ripple ” signal at half-line frequency 7-8125kc/s 
(usually referred to as 7-8kc/s). This signal arises because 
in the swinging-burst PAL transmission, the zero-refer- 
ence phase of the colour burst is switched on alternate 
lines + 45° about a mean of —180° from the B—Y 
phase, at the same time as the R—Y phase is switched 
+90° about B—Y. 

The section X in Fig. 2(b) which processes the 7-8kc/s 
‘ripple signal is known as the “ident” (identity) amplifier, 
because its main purpose is to identify the R—Y phase 
jn the line of transmission being received and switch to 
the correct phase position of Y. The separate stages of 
X are first a 7-8kc/s tuned amplifier, then a buffer ampli- 
fier ending in a switch drive section. This receiver sec- 
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tion also provides separately a “colour killer” bias to 
ensure that the chrominance amplifier, Z, operates only 
when colour is being received. 

In the rest of this article we will examine circuits froma 
commercial design by Mullard to see how the various 
functions outlined in Fig. 2 can be carried out in practice. 
The circuit of Fig. 3 corresponds to sections A and B 
in Fig. 2(b). Trl, the controlled chrominance amplifier, 
receives from the separate luminance amplifier a com- 
posite video signal of up to 3 V amplitude, black-to-white, 
which corresponds to a 250 mV peak-to-peak colour burst 
signal. The 33pF, 68 © high-pass input filter suppresses 
the luminance signal. After amplification in Trl, the 
remaining chrominance and colour burst information is 
passed on from the secondary of T, to the 4.43 Mc/s 
tuned colour burst amplifier, Tr2. The output of Tr2 
is further amplified in the burst gate amplifier Tr3, and 
passed on via T, to the phase-detector. The amplifica- 
tion in the three stages produces a colour burst output 
of about 10V peak-to-peak at the phase detector input. 
This voltage is kept relatively constant by the d.c. feed- 
back control loop to the base of Trl, with rectification 
in diode D,. This is referred to as automatic chrominance 
control, because the gain of the Trl stage is thus con- 
trolled by the amplitude of the incoming colour burst. 
The chrominance signals, which also pass through Trl 
and which are taken off at its output to a separate 
chrominance amplifier, are subject to the same a.g.c. 
control by the burst amplitude. At the output of Trl, 
the signal amplitude, measured in terms of the reference 
burst amplitude, is kept constant about 100 mV p-p. 

‘In Fig. 3, stage Tr2 is a fairly straightforward 
4.43 Mc/s-tuned amplifier, which rejects much of the 
chrominance information. However, any residual noise 
or chrominance modulation passed on to the colour sync 
stages could lead to erratic operation of the local oscil- 
lator. Therefore, Tr3, the colour burst gate amplifier, 
is designed to “open” only when the colour burst is 
present. To achieve this, a —50V 10ys, flyback pulse, 
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TO 
PHASE 
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GATE SIGNAL 


Fig. 3. Amplifying and separating colour burst: typical circuit arrangement. 


differentiated by a 0.002”F, 1k network at the right, 
is applied via diode D, to a 0.01u.F, 470u.H tuned shaping 
circuit. This generates an initial negative pulse of about 
5 V peak followed by an overswing positive pulse of about 
3V peak. This overswing pulse coincides in time with 
the colour burst, and is applied via 4.7k9 to the nor- 
mally cut-off transistor Tr3, to hold it conducting during 
the colour burst. This arrangement permits only the 
colour burst to pass through T,, to the phase detector. 


COLOUR BURST PHASE DETECTOR 


The process of colour burst phase detection is illustrated 
in Fig. 4, which shows a circuit arrangement for the stage 
‘that was shown as a block, C, in Fig. 2(b). The 10V 
peak-to-peak, 4.43 Mc/s, colour-burst signal described in 
the previous section is applied to the primary of the dis- 
criminator input transformer, T,. The opposite-phase, 


+15V 


4:43Mc/s ii 
FROM COLOUR i 
BURST GATE iH 
AMPLIFIER i! 


A.C.C. BIAS (0.C.) 

TO CONTROLLED 

CHROMINANCE 
AMPLIFIER 


Fig. 4. Colour burst phase detector which compares the phase of the receiver's colour sub- 
carrier-regeneration local oscillator with the phase of the incoming burst of 10 cycles of 
4.43Mc/s on each line and produces an error-correcting d.c. voltage to bring local oscillator 


into phase with colour burst. 
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4:43Mc/s FROM 
COLOUR LOCAL OSCILLATOR 


secondary signals are applied in series with the dis- 
criminator diodes D,, D, via 0.001F isolating capacitors. 
Meanwhile the output fed back from the 4.43 Mc/s con- 
trolled local oscillator is passed into one winding of a 
transformer T,, and is applied in parallel to the same 
diodes via its secondary winding. Any phase difference 
between the colour burst input frequency and the local 
oscillator feedback frequency gives rise to an undirec- 
tional a.c. output at the point X, which is smoothed by 
the low-pass filter, 0.01uF, 15kQ, 0.47yuF, 10kQ to pro- 
duce a control d.c. voltage at point Y. The phase of this 
d.c. is arranged so that it can be used to apply correcting 
action to the local oscillator to bring it into phase with 
the colour burst input. 


COLOUR SUBCARRIER REINSERTION 


How the d.c. error signal from the phase detector controls 
the colour oscillator frequency in 
detail ean be seen in the circuit of 
Fig. 5, which corresponds to sections 
D and E of Fig. 2(b). The signal 
is fed to the base of the d.c. amplifier 
transistor, Trl, which forms a vari- 
able reactance stage controlling the 
variable capacitance diode, D,. The 

10kQ potentiometer in the base cir- 
a ae cuit of Trl is used to set up the d.c. 
10k OSCILLATOR bias on the amplifier so that with no 
burst input there is a reverse d.c. 
voltage of about 5 V on the variable 
capacitance diode D,. Under these 
conditions, the diode capacitance in 
series with the 4.43 Mc/s crystal en- 
sures that the oscillator stage, Tr2, 
oscillates at almost exactly the sub- 
carrier frequency. When, now the 
burst is allowed to pass through the 
phase detector circuit, the oscillator 
will phase-lock easily. An additional 
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me 


adjustment of the 5kQ potentiometer in Fig 4 then per- 
mits setting up the circuit for symmetrical holding oper- 
ation about the centre of reference phase. 

Stage Tr3 in Fig. 5 is an emitter-follower inserted as 
a buffer amplifier to provide a low output impedance to 
drive the demodulators and provide feedback to the phase 
detector. The system as described will have a typical 
hold-in range of about 1kc/s on 4,443,618 c/s and a 
catching range of about 500c/s, but this can be modified 
by varying the values of the 10k© filter component at 
X in Fig. 4. 

From the collector of Trl in Fig. 5 there is a separate 
signal take-off to drive the PAL line-by-line phase switch- 
ing circuits. ; 


PAL LINE-BY-LINE PHASE SWITCHING 


The take-off referred to above is shown in Fig. 6 applied 
to the input of the first stage Trl of the PAL switching 
section. This input signal is the swinging burst 7.8kc/s 
ripple, which is present at the collector of the previous 


Fig. 5. Receiver local oscillator cir- 
cuits for regeneration of colour sub- 
carrier in phase with subcarrier sup- 
pressed at transmitter, showing re- 
actance stage controlling 4.43Mc/s 
crystal oscillator. 


CONTROL D.C. 
FROM 
PHASE DETECTOR 


Fig. 6. PAL phase switching circuits, 
comprising 7.8Mc/s amplifier (Trl), 
buffer emitter-follower (Tr2), PAL 
alternate-line R-Y phase switch bi- 
stable (Tr3, Tr4) and d.c. killer bias 
source (D5). 
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dic. amplifier, and it is amplified in Tri, which is tuned 
to 7.8kc/s by L in conjunction with the capacitors C, 
and C, in the collector circuit. 

In black-and-white transmission without the colour 
burst, there is no 7.8kc/s ripple input, and only a small 
noise output appears at the collector of Trl. This iv not 
amplified by Tr2 because there is no d.c. base supply 
current to: Tr2 and that transistor is therefore held cut- 
off. When the 7.8kc/s colour burst ripple signal does 
come through, it is rectified by the OA81 diode, D,, and 
biases the transistor Tr2 on. Positive feedback from the 
Tr2 emitter via 6802 to the junction of C,, C, greatly 
increases the effective O of the tuned circuit. As a result 
a large 7.8kc/s ripple signal appears both at the emitter 
of Tr2 and at the OA71 diode, D;. The smoothed out- 
put of D, provides a positive voltage which is taken off 
on a separate line to bias the chrominance amplifier into 
conduction. Meanwhile, the ripple signal at the emitter 
of Tr2 passes on to be used to ensure that the phase con- 
trol switch circuit Tr3, Tr4 switches in the correct phase 
to drive the demodulator circuits. 


TO PAL 
PHASE SWITCH CIRCUITS 


+15V 


oV 


TO EARTH VIA 


PHASE DETECTOR TRANSFORMER TO DEMODULATORS 


+15V 


SWITCH DRIVE 
TO DEMODULATOR 


oe R-Y 
| PHASE CONTROL 
CIRCUITS 
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FROM PAL 
PHASE SWITCH 


CIRCUIT 3-30p 


Fig. 7. Circuit for alternate-line phase reversing of local oscillator drive to R-Y colour- 


difference demodulator. 


~Tr3 and Tr4 in Fig. 6 form a conventional Eccles- 
Jordan steered bistable which is caused to switch back 
and forth under negative line-flyback pulses applied to 
the junction of the two 0.001F capacitors at the foot. 
This bistable must switch over in the correct phase 
relationship with the R-Y +90° phase in the transmission. 
If it is out of phase, the R-Y chrominance signal would 
be detected as —(R-Y) and thus the colour reproduction 
would be grossly upset. The correct phasing of the 
bistable action starts with the 7.8kc/s ripple signal at 
the emitter of Tr2. This is differentiated in a 0.22uF, 
6.8kQ network, and produces a series of positive trigger 
pulses every other line on the output side of the diode, 
D.. When the bistable is switching correctly, these 
pulses merely assist the triggering by helping to drive on 


OSCILLATOR 
FREQUENCY 
SET 


INPUT FROM 
FIRST LUMINANCE AMPLIFIER 


0 TINT 
Vp-p CONTROL 


TO CHROMINANCE +50V TO COLOUR KILLER 
AMPLIFIER we AMPLIFIER 


RaY. | INPUTS FROM 
B=¥. 


DEMODULATED the side opposite to the one that is 
R-Y being cut-off by the negative line 
pulses. If the bistable is out of step, 
however, the positive output pulse 
from D, counterbalances the nega- 
tive trigger pulse passing to the left- 
hand transistor base and holds back 
the bistable for one count to bring it 
into step with the transmission. (If 
you do not understand fully how the 
Eccles Jordan bistable works, you 
CHROMINANCE should consult some standard treat- 
AMPLIFIER ment such as is to be found in the 
author’s “Transistor Pulse Circuits ” 

lliffe Books, 1964.) 


SWITCHING PHASE OF LOCAL 
OSCILLATOR DRIVE TO 
DEMODULATORS 


Looking back to Fig. 2(b), you will 
see that the PAL switch drive output 
from section X is applied to the PAL 
phase switch section Y which is in 
series with the oscillator drive to the 
R-Y demodulator. Circuitry to carry 
out this function is given in Fig. 7. You will see the 
4.43 Mc/s output from the controlled oscillator coming 
in from the top of the diagram. In the first instance it 
feeds through a 0.002F capacitor to the winding, (a) of 
the transformer T,. If the diode D, is conducting and 
D, is cut off, the signal is transferred by the top winding 
(c) to the left-hand winding of the second transformer oe Oe 
in one phase direction. Conversely, if D, is conducting and 
D., cut off, the signal is transferred in the opposite phase 
from winding (d) of T., again to the left-hand winding of 
T,. Now, the square wave output from the previous 
Eccles-Jordan circuit feeds into the two left-hand input 
terminals and alternately switches D, on (with D, off), 
and D, on (with D, off). As a result, the 4.43 Mc/s drive 
into winding (a) of T,, is transferred to the left-hand wind- 
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Fig. 8. Illustrative complete N.T.S.C. receiver colour subcarrier- regeneration oscillator section (Fairchild Semiconductors). 
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ing of T, with its phase reversed on alternate lines. The 
secondary (right-hand) winding of T, thus provides a 
phase-switched 4.43 Mc/s signal for carrier-reinsertion 
drive in the R-Y demodulator in proper phase synchron- 
ism with the R-Y phase as switched on alternate lines of 
the PAL transmission. 

And now, what of the drive to the B-Y modulator in 


Fig. 7? Through winding (b) of T, and the 68pF, 
3-30pF, 1.5kQ network, the 4.43 Mc/s signal from the 
oscillator arrives at the top of the primary winding of 
transformer T, adjusted exactly 90° out of phase with 
the drive to winding (a) of T,. This is precisely what is 
required to drive the B-Y demodulator which is fed from 
the secondary of T,. If you look back to Fig. 2(b) again 
you will see this 90° phase shift network set out as sec- 
tion G. 

One of the penalties of the PAL swinging-burst system 
of transmission is the need for these complex phase 
switching and steering circuits, but it should be recog- 
nised that they are largely merely refinements of the basic 
arrangement set out in Fig. 2(a) earlier on. To under- 
line this, it is well to take a look at how a receiver deals 
with the problem of subcarrier regeneration in the 
N.T.S.C. American system (which does not have the 
complications of PAL switching and swinging-burst 
features). 


N.T.S.C. COLOUR SUBCARRIER REGENERATION 


Fig. 8 derived from a Fairchild semiconductor applica- 
tions report illustrates the simpler problems of a non- 
PAL, N.T.S.C. type receiver in regenerating the colour 
subcarrier. 

The 1KQ potentiometer at the input varies the phase (by 
tapping across an inductor) of the colour burst which is 
part of the composite video signal that is fed to the burst 
amplifier is made operative by a positive pulse of about 
Sys. ~This is applied to the biasing resistors in the 
base of Trl from the line flyback transformer. The 
colour burst output of Trl is fed to the automatic phase 
control detector diodes, D, and D,.° From the same 


point, a take-off is also available to control a separate 
colour killer amplifier. 

The crystal-controlled, common-base oscillator, Tr3, 
is held in phase with the colour burst by comparing 
its output with the burst in the automatic phase control 
detector circuit, D,-D,, and producing a correcting signal 
proportional to the difference in phase. In Tr3 the 
feedback, to support oscillation, is from the collector 
through a capacitance matching network of 1000pF and 
0.002nF to the emitter. The base of the oscillator is 
bypassed to ground through the 3.57945 Mc/s crystal 
(operating in the series mode) and a series LC network 
comprising the capacitance of the reactance transistor, 
Tr2 and the inductance in its collector. (Note that the 
3.58 Mc/s crystal frequency is appropriate to N.T.S.C. 
transmission system in America.) Two chrominance 
reference signals of opposite polarity are taken from the 
output transformer of Tr3, which has a tuned primary. 
These are used to provide the necessary local oscillator 
drives to the X/Z synchronous demodulators. 

The outputs of stage Tr3 are also fed back through 
15 wH and 0.003 »F to the phase detector diodes D,, D.. 
This detector circuit compares the phase of the oscillator 
feedback signal with the input burst signals, and pro- 
duces a d.c. error correcting signal at the point X pro- 
portional to the difference between the two. This error 
signal changes the bias on Tr2 and thus varies its output 
capacitance, and this varies the crystal oscillator fre- 
quency to bring the two frequencies into step. 

The 2.5k© potentiometer in the input network of 
D,, D. is used to adjust the bias on the diodes so that 
the d.c. output of the detector is near zero when the 
oscillator is locked in phase. 

It is hoped that sufficient information has been given 
on the operation of colour subcarrier regeneration in 
both the PAL swinging bust and the N.T.S.C. systems 
for you to understand the principles on which these 
circuits work. If you are interested in further design 
details, you should consult the useful paper “Hybrid 
Colour-difference Decoding Circuits” by D. S. Hobbs 
in Mullard Technical Communications, Vol. 9, No. 85, 
of January, 1967. 


JUNE CONFERENCES & EXHIBITIONS 


Further details can be obtained from the addresses in parentheses 


BIRKENHEAD 

June 27-29 ee 
Instrument & Automation Exhibition ; 
(Birkenhead Technical College, Borough Rd., Birkenhead) 


HARROGATE 

June 7-9 Royal Hall 
Industrial Physics—The Contribution of Government-Sponsored 
Laboratories 
(LP.P.S., 47 Belgrave Sq., London, S.W.1) 


MELTON MOWBRAY 

June 20-22 , cacy 
Instrumentation & Control Equipment Exhibition 
(Production Engineering Research Assoc., Melton Mowbray) 


ABROAD 

June 5-9 e Menton 
LF.A.C.-LF.LP. International Conference— Digital Computer 
Applications to Process Control” | ; 
(Association Francaise de Régulation et d’Automatisme, 5 rue 
de Liége, 75 Paris, 9e) 


June 6-9 : 
Laser Engineering and Applications 
(LE.E.E., 345 East 47th St, New York, N.Y. 10017) 


Technical College 


Washington 
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June 12-14 
Communications Conference 
(I.E.E.E., 345 East 47th St., New York, N.Y. 10017) 


June 19-21 
Microelectronics Symposium 
(R. Pellin, Monsanto Co., 800 Lindbergh, St. Louis, Missouri) 


June 19-22 
Biomedical Engineering 


Pins Franklin, Scripps Clinic & Res. Foundation, La Jolla, 
alif. 


June 19-23 : Rome 
Scientific Congress & Exhibition on Electronics 
(Rassegna Elettronica, via Crescenzio 9, Rome) 


June 25-28 New York City 
Consumer Electronics Show 
(Electronic Industries Assoc., 2001 Eye St., N.W., Washington, 
D.C. 20006) 


June 27-July 2 
Colloquium on Thin Films 
(Optikai Akusztikai és Filmtechnikai Egyesiilet, Szabadsag ter 
17, Budapest 5) 


Minneapolis 


St, Louis 


San Diego 


Budapest 
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PERSONALITIES 


J. H. H. Merriman, O.B.E., M.Sc., 
A.Inst.P., F.I.E.E., who has been deputy 
engineer-in-chief in the Post Office since 
1965, has succeeded D. A. Barron, 
C.B.E., M.Sc., F.I.E.E., as engineer-in- 
chief, although under the reorganization 
of the G.P.O. his title will be senior 
director of engineering. Mr. Barron has 
retired after 40 years’ service. Mr. 
Merriman, a physics graduate of King’s 
College, London, did post-graduate re- 
search on non-linear oscillations to gain 
his masterate. He joined the staff at the 
Dollis Hill Research Station in 1936. 
During the war he set up and ran radio 
laboratories at Castleton, near Cardiff, 
working on v.h.f. for multi-channel tele- 
phony. In 1960 he took charge of the 


J. H. H. Merriman 


Overseas Radio Planning & Provision 
Branch. He was for a time international 
vice-chairman of the C.C.LR. study 
group concerned with broadband micro- 
wave relay systems. 


J. D. Clare, M.Sc., M.1.E.E., who 
joined Raytheon Company last August 
as vice-president and also as deputy 
general manager of Raytheon Europe, 
has now been appointed general man- 
ager of the latter, which comprises A.C. 
Cossor and the Sterling Cable Company 
in the U.K. and companies in Italy, 
Switzerland, France and Denmark. Mr. 
Clare, a graduate of Birmingham 
University, was with Sobell Industries 
for five years until 1950 when he joined 
the Royal Radar Establishment, Mal- 
vern, on the development of radar and 
missile systems. From 1955 until 1962 
he served with the Ministry of Avia- 
tion, for the last two years as director 
of guided weapons research and 
development. On leaving the Ministry 
he joined Standard Telecommunica- 
tions Laboratories at Harlow, of which 
he was managing director and director 
of research. For two years immediately 
prior to joining Raytheon Mr. Clare was 
vice-president and technical director of 
I.T.T. Europe. 
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J. R. Brinkley, M.ILE.R.E., managing 
director of Pye Telecommunications 
Ltd., since 1956, has resigned and joined 
Standard Telephones & Cables Ltd. as 
executive director of the Radio Group. 
He will be responsible for the radio 


J. R. Brinkley 


communication, broadcast, mobile radio 
and avionics activities of S.T.C. Mr. 
Brinkley began his career with the 
British Post Office and was a research 
engineer at the Dollis Hill Research 
Station. In 1942 he went to the Home 
Office where he was concerned with the 


development of police radio. He joined © 


Pye Telecommunications in 1948 as 
chief engineer and subsequently became 
its first technical director, 


A, Cormack, B.Sc., M.1.E.E., joined 
Racal Communications Ltd. at the end 
of March as technical director. Mr. 
Cormack, after gaining his honours 
degree in electrical engineering at Man- 
chester University, led various com- 
munication projects at the G.E.C. Hirst 
Research Centre up to the end of 1961. 
In 1962 he was appointed chief engineer 
of the Radio Communications Division 
of G.E.C. (Electronics) Ltd., at Coven- 


A. Cormack 


try, where he became technical manager. 
Since the end of 1965 he has been tech- 
nical director of British Communications 
Corporation Ltd. 


C. M. Benham, B.Sc., ACIGA., 
F.LE.E., chairman of Painton & Co., 
has been elected to the Council of the 
Confederation of British Industries. He 
started his industrial career at Standard 
Telephones & Cables in 1925 after 
taking his engineering degree at Im- 
perial College, London. From 1933 to 
1937 he was head of the radio communi- 
cations engineering department of 
S.T.C. at New Southgate. In 1937 he 
joined Mr. P. R. Painton, who had 
founded a small company to manufac- 
ture wire-wound resistors in North- 
ampton. Upon the death of Mr. Pain- 
ton later that year Mr. Benham took 
control of the company, which now 
employs about 1,400. He is now execu- 
tive chairman. He has always taken an 
active part in the affairs of the Radio 
and Electronic Component Manufac- 


- turers’ Federation and in 1955/56 he 


Cc. M. Benham 


was chairman and is at present the trea- 
surer. Since his school days he has been 
an enthusiastic radio amateur and now 
operates under the call sign G4TZ. 


Stanley R. Rundle, M.1.E.E., has been 
appointed an executive director of 
Aerialite Ltd. He joined the company 
from Aluminium Laboratories Ltd., as 
works manager of the Cable Division in 
August 1965 and will continue in this 
capacity as works executive director. 


A. G. Perry has recently been ap- 
pointed export sales manager of Storno 
Lid., the Camberley, Surrey, subsidiary 
of Storno of Denmark, manufacturers 
of radio communication equipment. Mr. 
Perry joined Storno from Amplivox 
Ltd., having earlier held senior mana- 
gerial positions in Pye Telecommunica- 
tions Ltd., where he specialized in 
v.h.f./u.h.f. radiotelephone systems. 
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Derek J. Steel, B.Sc., M.E.E., who 
is 33, has been appointed field sales 
manager of the Microelectronics Divi- 
sion of the Marconi Company, which 
he joined in 1958 as a graduate appren- 
tice. After graduating at Manchester 
University he spent two years at the 
University of Louisville, Kentucky, 


D. J. Steel : 


where he took his master’s degree in 


electrical engineering. He did his 
National Service as a 2nd Lieutenant in 
R.E.M.E. from 1960 to 1962 and re- 
turned to Marconi’s Specialized Com- 
ponents Division, of which he later 
became chief of sales. 


D. H. W. Busby, manager of the 
Mullard Service Department for the 
past two years, has assumed commercial 
responsibility for the co-ordination of 


the planning, production and distribu- . 


tion of integrated circuits and thin-films 
in both the Industrial Markets Division 
and the Entertainment Markets Divi- 
sion. Mr. Busby began his service with 


D. H. W. Busby 


Mullard Ltd. in 1950 in the Central 
Applications Laboratory, prior :o which 
he was for.two years in R.E.M.E. work- 
ing on gunnery control equipment. In 
1958 he left the company to become 
chief engineer of Beam-Echo, but re- 
joined Mullard as deputy service man- 
ager in 1963. The new manager of the 
Service Department is E. Lintern, who 
has been with Mullard since 1939 and 
became deputy service manager in 1966. 
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A. E. Cawkell, M.I.E.R.E., was re- 
cently appointed consultant to the Insti- 
tute for Scientific Information, Phila- 
delphia, and will be widening its 
interests in the U.K. and on the Con- 
tinent. The Institute is concerned with 
scientific information, culled from the 
world’s journals, and the rearrangement 
of it by computer in such a way that 
some relevant fraction is available to 
a particular scientist or engineer. The 
information is available in various forms 
—for instance, in the “ Science Citation 
Index,” “Index Chemicus,” or “Cur- 
rent Contents,” or by weekly computer 
search in order to print out items in a 
field selected by a scientist. Mr. Caw- 
kell, who contributed an article on in- 
dexing technical information to our 
issue of September, 1962, founded in 
1948 his own company, Cawkell Re- 
search & Electronics Ltd. (now a 
member of the Simms Group). He 
relinquished his directorship of the com- 
pany in 1963. 


F. W. Dawe, A.C.G.I., F.I.E.E., who 
two years ago retired from the manag- 
ing directorship of Dawe Instruments 
Ltd., has been appointed director of 
engineering with Sealectro Ltd. of Far- 
lington, Portsmouth, and will be respon- 
sible for the direction of all research, 
design and development. Before form- 
ing his own company (now part of the 


F. W. Dawe 


Simms Group) 1945, Mr. Dawe had 
held technical exectutive positions with 
Marconi Instruments, E. K. Cole, The 
Gramophone Co. and Edison Swan. 


OBITUARY 


Harold E. Renyard, who on March 
31st, at the age of 73, retired from the 
managing directorship of Rendar In- 
struments Ltd., died on April 22nd. 
An apprentice of Robert Paul, the 
well-known instrument maker, he joined 
Wright & Weaire Ltd., of which Rendar 
Instruments is a subsidiary, in 1921. 


NEWS FROM INDUSTRY 


NAVIGATOR BREAKTHROUGH 


DECCA have received an initial order 
for twenty four sets of their Navigator, 
worth about $1M, from the American 
company Seaboard World Airlines for 
their DC8 aircraft. Each equipment will 
consist of a duplicated installation of the 
Decca/Dectra Mk 17 receiver, Omni- 
trac digital computer and interface unit, 
and the Flight Log pictorial display. 

The American VOR/DME system 
(V.h.f. Omni-directional Range/Dist- 
ance Measuring Equipment) was estab- 
lished as a world standard at the ICAO 
Conference of 1959 and it is now man- 
datory that aircraft carry such equip- 
ment. Decca feel that this order reflects 
the growing opinion that the American 
equipment is not the complete answer 
to the increasing air traffic problem and 
marks a breakthrough in the struggle 
for acceptance of their concept of navi- 
gation. 

Track and positional information is 
given by the Flight Log pictorial dis- 
play which consists of a movable chart 
on which the aircraft’s track is auto- 
matically traced, digital information con- 
tained-on the chart edge informs the 
Omnitrack computer of the chart’s posi- 
tion thereby completing a servo loop. 
Any point on this chart can be selected, 


IN AMERICA 


range and bearing information is then 
given regarding the aircraft’s position 
relative to this point or the equipment 
will steer the aircraft to the required 
position via the automatic pilot. 


ANGLO-FRENCH RADAR 
FOR RUSSIA 


AN agreement has been reached where- 
by the Anglo-French partnership of the 
Marconi Company and Thomson Hous- 
ton-Hotchkiss Brandt will supply a 
“Secar” secondary radar system to 
Vnokovo Airport near Moscow for 
evaluation. Vnokovo is one of the major 
airports serving Moscow and is the site 
of the centre that controls air traffic 
throughout the area. “ Secar” has been 
recently sold to Eurocontrol where it 
will be used for the regional air traffic 
control centres of Brussels and Shan- 
non. 

“Secar” is used to supplement pri- 
mary radar and to improve the control 
centre’s “picture” of the air traffic 
situation at any given time. A trans- 
receiver mounted in the aircraft is sup- 
plied with information of the aircraft’s 
height, identification and two other 


291 


parameters. The equipment, when 
interrogated by means of a transmission 
from the ground, transmits this informa- 
tion in digital form to be displayed in 
the air traffic control centre. The pro- 
cess does not require any assistance from 
the aircrew. 


QUEEN'S AWARD TO 
INDUSTRY 


THIS year’s list of the recipients of 
the Queen’s Award to Industry con- 
ferred for efficiency as demonstrated by 
increasing export achievement or tech- 
nological innovation was recently 
announced. The companies cited in 
the electronics field were as follows. 

For technological innovation, Cam- 
bridge Instrument Co. for their scanning 
electron microscope, the  Stereoscan; 
Crosfield Eiectronics for electronic 
equipment for use in the printing in- 
dustry; Ferranti for electronic summa- 
tion metering equipment, numerical 
control equipment, a lightweight inertial 
platform, digital microcircuits and 
digital computers; The General Electric 
Co., for telecommunications equipment; 
Joseph Lucas for high voltage tran- 
sistors; Short Brothers and Harland for 
a guided weapons system; and Smiths 
Industries for marine radar. 

For export achievement, British Air- 
craft Corporation for aircraft and guided 
weapons systems. Decca for radar 
equipment. Smiths Industries for 
marine radar. 


The British Export Marketing Advis- 
ory Committee was set up in 1965 to 
formulate proposals for strengthening 
the marketing of British goods in 
America. In their recently published 
report it was pointed out that Japanese 
exports of radio receivers to the U.S.A. 
were worth nearly $111M _ whereas 
Britain’s exports fell just short of 
$400,000. BEMAC feel that this is not 
due to the quality of British goods but 
because of lack of marketing expertise. 
The Japanese have studied and imitated 
the best in American marketing tech- 
niques and have recruited American 
salesmen and business experts, while 
Britain, with a few exceptions, has done 
none of these things. 


The American Phantom F.11ls and 
the Hawker Siddeley 801s to be sup- 
plied to the British Services will be 
equipped with the Marconi h.f. com- 
munication equipment type AD 470 
which was originally designed for the 
TSR2. The AD 470 employs tran- 
sistors throughout with the exception of 
the 1kW output stage which is a 
ceramic tetrode valve. The output and 
drive stages together with the power 
supply are housed in a pressurized com- 
partment and are cooled by circulating 
air through this compartment via a heat 
exchanger. A_ choice of - 280,000, 
112,000 or 28,000 channels is available 
depending on the channel spacing. 
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Ferranti have formed a new display 
device department that will be housed 
at Gem Mill, Chadderton, Lancs. The 
department will continue with the work 
previously carried out by the display 
section of the electronics department on 
machine/man communication equip- 
ment by developing not only individual 
components but complete display equip- 
ments based on these components. 
Work is already being carried out on 
cathode-ray tubes, gas discharge 
devices, red and green gallium phos- 
phide lamps for film marking and visual 
use and gallium arsenide devices for use 
as infra-red emitters. Other respon- 
sibilities will include the production of 
high purity gallium arsenide for Gunn- 
effect and variable capacitance diode 
oscillators, 


Orders totalling over £1M have been 
received by EMI for their colour tele- 
vision equipment since its unveiling a 
short time ago. The equipment, de- 
signed for European and American stan- 
dards, uses solid state circuits and 
includes cameras, slide scanners, vision 
mixing and switching equipment, en- 
coders, decoders, etc. EMI’s latest 
camera, the type 2001, utilizes four lead- 
oxide vidicon tubes, one of which is 
used exclusively for the luminance con- 
tent of the complex transmitted signal, 
this simplifies colour registration prob- 
lems and provides a good quality lumi- 
nance signal. 


Micro Electronics Ltd., Hong Kong 
manufacturers of silicon planar devices, 
are moving into the U.K. market, their 
offices will be at Wembley, Middlesex. 
The company, which has specialized in 
the production of epoxy encapsulated 
transistors with an output now in excess 
of two million units per month, plans 
to enter the fields of integrated circuits 
and complex components. 


An order from the East African Posts 
and Telecommunications Administra- 
tion to install v.h.f. multi-channel 
equipment along a three hundred mile 
route has been received by The Marconi 
Company. The link, which is between 
Dodoma and Dar-es-Salaam in 
Tanzania, is part of a two-thousand-mile 
telephone loop which provides the 
trunk circuits between Kenya, Uganda 
and Tanzania. The new equipment 
will transmit and receive up to 96 tele- 
phone channels at the same time, or 
each channel may be sub-divided to 
form either eighteen or twenty-four 
telegraph channels. 


Autonetics & Co. Chesterfield, 
Derbyshire, have been appointed sole 
U.K. agents of Matrix, Los Angeles, 
California. Matrix products consist of 
modular coaxial, twin-axial and tri- 
axial switches that can be supplied in 
any configuration from a 1X2 to a 
1X20 matrix, these can be stacked to 
form any X-Y matrix. Another product 
in the range is a low-speed tape recorder 
(10in/ min). 


_ G.E.C. have succeeded in breaking 
into an American-dominated sector of 


the Canadian telecommunications 
market with an order for P.C.M. tele- 
phone equipment to be supplied to the 
New Brunswick Telephone Company. 
Although the order is small, G.E.C. feel 
that it is an important one in that the 
Canadians have chosen a British product 
in preference to at least four similar 
systems produced in North America. 


The Communications division of 
Redifon has received an order from the 
G.P.O. for the supply and installation 
of equipment for a new high-power 
v.lf. transmitter at Criggion, North 
Wales, The major part of the order is 
for a 500 kW v.l.f. amplifier using three 
vapour cooled P.A. stages that can be 
arranged to operate singly or in parallel 
driven by three multi-stage 5 kW ampli- 
fiers. The transmitter will normally 
operate on two frequencies in the band 
16-19.6 kc/s that will be generated by 
frequency _ synthesisers employing a 
100 kc/s reference source. 


Texas Instruments Inc. are to pro- 
duce a new line of sealed rechargeable 
nickel-cadmium batteries and power 
packs. The power sources, which are 
built to customers’ specifications, consist 
of batteries, charging and control cir- 
cuitry integrated into self contained 
units, The batteries are manufactured 
by a new process, developed by Texas 
Instruments, that results in a high cell- 
to-cell uniformity. Other power sources 
that are currently being developed and 
evaluated by Texas Instruments are fuel 
cells that produce power by an electro- 
chemical process using hydrocarbons. 


The Cambridge Instrument Company 
has acquired the whole of the share 
capital of H. W. Sullivan Ltd. A spokes- 
man for the Cambridge Instrument 
Company said “this brings together two 
companies. whose joint expertise in the 
design, manufacture and marketing of 
precision electrical instruments should 
prove a powerful unit in the industry.” 
The Cambridge Instrument Company’s 
scanning electron. microscope, the 
Stereoscan, which received the Queen’s 
Award to Industry, is at present cap- 
turing world markets against fierce com- 
petition. H. W. Sullivan which was 
founded in 1895, is best known for its 
precision calibration standards. 


The English Electric Valve Company 
have acquired new factory premises at 
Benfleet, Essex, to cope with the grow- 
ing demand for their cathode-ray and 
storage tubes. The new factory is only 
seventeen miles from their headquar- 
ters at Chelmsford. 


Antiference Ltd., of Aylesbury, Bucks, 
are to market the crosshatch and dot 
generator manufactured by Video Cir- 
cuits, of Barnet, Herts., which is des- 
cribed in the New Products section in 
this issue. 
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HELASHRINK TUBING 
HELASHRINK END CAP 
HELASHRINK SLEEVES 
HELASHRIN, MARKERS — 

AND NOW 


HELASHRINK TAPE 


Heat shrinking, multi-purpose insulating tape provides 
inexpensive airtight and waterproof sealing. 


3" wide tape in 108 ft. rolls Heat for a few seconds with a Helashrink Tape eliminates the 
(Part No. HTP x2"). Adhesive Hellermann Heat Gun— the new need for expensive ‘shapes’. 
backing “holds” dual thickness Gas Gun is shown here—and There is now a Helashrink 

tape prior to heating the result is instant sealing material to cover all applications 


Write or phone for leaflet and samples 


HELLERMANN ELECTRIC LTD. 


World Leaders in Cable Accessories 


* Registered 4 
Tisde Name € =) GATWICK ROAD - CRAWLEY - SUSSEX - TELEPHONE: 28888 


A member of the Bowthorpe Holdings, Ltd. group of companies 
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3M, ‘Scotch’ and Dynarange are trademarks of | 
Minnesota Mining and Manufacturing Company | 


waa MANUFACTURING CO. LTD. 


Manufacturers of ‘Scotch’ Professional Quality Magnetic 
Tape, Instrumentation Tape, Quadrature and Helical Scan 
Video Tape, Computer Tape. 
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How Pye record 


Pye Records Limited make all their recordings today, 
whether in the studio or, as in the photograph, on loca- 
tion, exclusively on ‘Scotch’ Dynarange magnetic tape. 
It is one of the most important means by which Pye 
can give the public the high quality they expect from 
discs bearing the Pye name. 

Dynarange has a unique low-noise oxide that gives a 
signal-to-noise ratio 3 to 5 db better than any conven- 
tional tape. This reduction in background noise means 
improved frequency response, particularly in the higher 
frequency range, and considerably. increased dynamic 


MINNESOTA MINING AND 


To:Mr. A.E. HERBERT,3M HOUSE, WIGMORE ST, LONDON W1 


Please send me technical details and specifications on ‘Scotch’ Dynarange Tape 


range. At the same time the exclusive ‘Super-life’ coat- 
ing reduces magnetic oxide ‘rub-off’ to a negligible 
amount, so the life of the tape is extended, while record- 
ing heads last much longer and require far less frequent 
cleaning. 

All these features make ‘Scotch’ Dynarange magnetic 
tape today’s most advanced recording tape, and the 
first choice of the majority of recording studios. If 
Dynarange tape can be of assistance to you, please post 
the coupon below for technical literature and ‘Scotch’ 
magnetic tape data sheets. 


> 
| 
| 
| 
| 
| 
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SIMPLE D.C. BETA TESTER 


Using Constant Current Circuit for Testing all 


Types of Low-current Transistors 


By G. WATSON* 


A quick and accurate check of the hy, of a transistor is made at 
I, = 10mA and V,,~ 2V. No adjustments are required other than 
setting a polarity switch. Both germanium and silicon transistors 
of either polarity can be measured. An incorrectly set polarity 


switch causes no damage. 


HE transistor under test has a precise 10 mA supplied 

toits emitter, and the resulting base current is measured 

by a meter connected between-its base and collector 
(Fig. 1). The meter, a 1 mA d’Arsonval movement, is con- 
nected in a silicon bridge rectifier configuration so that it 
will always read forward for either polarity of base current. 
In addition to linear calibration in current, the meter has 
an h,, calibration. This calibration has a range of from 
9 (since with I, = 1mA, fgg + 1 = 10) to 500 say, 
but the higher values of h,,, are severely cramped. For 
many applications the J, necessary for a given emitter 
current is of more interest than h;,,,, however, if a more 
linear h,, calibration is required then a d’Arsonval 
movement with shaped pole pieces may be used. An 
improvement in the scale cramping of some 3 : 1 around 
the hy, = 100 point should then be possible. The 
emitter current which is held constant for both tempera- 
ture and voltage variations is produced from a 22.5 V 
battery inserted in series with a two-terminal constant 
current circuit.[ Polarity of this current source is varied 
by a d.p.d.t. switch inserted after the series connection. 
No current can flow through the circuit unless a transistor 
is plugged in and therefore it is not necessary to have an 
on-off switch. When a transistor is plugged in, the 
Vcr, is determined by the voltage drop in the meter 
circuit added to the V;,, offset; this voltage should nor- 
mally lie between 1.5 V and 2.5 V. This figure is well 
above the saturation region of modern transistors at 
10 mA of current and yet it does not represent an exces- 
sive dissipation likely to heat up the junction appre- 
ciably and so give false readings. 


CONSTANT CURRENT CIRCUIT 
This circuit is required to produce a constant current 
regardless of applied voltage and temperature varia- 
tions with good long term stability. For the application 
in question, an overall figure of + 1% would be accept- 
able bearing in mind the expected accuracy of medium 


* Formerly with the Marconi Company Ltd. 


+ See, for example, “‘Simple Constant Current Circuit’? G. Watson, 
Wireless World August 1966 p. 403 (and ensuing correspondence). 
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priced d’Arsonval movements. The circuit described (Fig. 
3) is well able to meet a + 0.25% tolerance however. For 
this, the specification is 0 to 50°C and with a terminal 
voltage of 8 to 20 V. Initial setting of the current value 
is nécessary, but this does permit an exact factor of 
ten to be had between meter f.s.d. and the 10 mA. The 
circuit employed compares the voltage drop across a 
Zener diode fed from a constant current, with a “ potted 
down ”’ version of this same Zener voltage added to the 


Left: Fig. |. Basic measuring 
circuit. Transistor current is 
held constant at 10 mA and base 
current measured. 


BASE CURRENT — 
METER 
n-p-n 


TRANSISTOR 
BEING TESTED 


1omA | 


Right: Fig. 2. Conditions obtaining 
when supply voltage is reversed 
(p-n-p transistor). Base-collector 
voltage drop plus drop across 22Q 
resistor is not normally sufficient to 
overcome potential across the two 
silicon rectifiers in series with the 
meter. Provided transistor V(j,n) 20 
is high enough current though tran- 
sistor will be inhibited. 


voltage drop across a current sampling resistor. This 
comparison is carried out in a long-tailed pair stage which 
drives the base of a transistor in series with the whole 
circuit. Any change of current through the whole circuit 
is seen as a change in the voltage drop across the sampling 
resistor and this unbalances the long-tailed pair which 
applies suitable correction to the series transistor. The 
primary causes of current change in this circuit are the 
finite value of hy, and the temperature dependence of 
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hy; in the series transistor. Temperature effects in the 
comparator stage are largely balanced out and the Zener 
diode is chosen to have a low temperature coefficient 
of voltage The balanced nature of the current drawn 
by the comparator long-tailed pair means that its con- 
tribution to the overall current does not vary. A small 
variation in the current flowing through this stage does 
occur owing to temperature variations in its common 
mode V,,, offset. This effect is small, but is allowed for 
by choosing a Zener diode with a small negative tempera- 
ture coefficient; this also offsets the results of the rise of 
hy in the series transistor. The Zener current is 8 mA 
and the remaining current is made up of 1mA for the 
potentiometer chain, needed to adjust the d.c. input 
levels to the comparator, and 1mA for the comparator 
itself. Overall minimum voltage drop across the circuit 
is determined by the bottoming of the series transistor 
when the Zener voltage and sampling voltage drops are 
reached. A conservative figure of 7.5 V is necessary. 


DESIGN DETAILS 
The constant current circuit has two basic imperfections. 
These are first that the hy, of the series transistor, and 
the Ag, of the comparator transistors are not infinite; 
secondly that the circuit is not self-starting. The finite 
value of ho, in the series transistor, together with its 
hyp, Variation with temperature are opposed by the loop 
gain of the circuit. The loop gain is about 35 with average 
transistors, and although it adequately opposes these 
variations it is advantageous to apply a little correction 
by injecting a small current proportional to the overall 
circuit voltage into Trl base by means of a resistor. 
This same resistor also makes the circuit self-starting 
if it is returned to the base of the series transistor instead 
of to its emitter, as there is then a small initial current 
available to this transistor to allow it to bring the rest 
of the circuit into conduction. Plastic-encapsulated 


* 2% TIN OXIDE OR EQUIVALENT 


t SOME 0C200 SAMPLES MAY REQUIRE 
EXTRA COMPENSATION DUE TO LOW hoe 
IT 1S PREFERABLE TO CHANGE 
THE 0C200 HOWEVER 


Fig. 3. Circuit of complete d.c. B tester. 


transistors are used for the comparator stage since they 
are very cheap, reliable enough and provide adequate 
gain for this application. The series transistor was also 
selected because of its low cost. A few samples of these 
transistors show a rather low hy, and require a different 
value for the compensator resistor. Other types may, 
of course, be used if the requirements of Voz. = 20 V 
and h,,, of from 20 to 50 say, are fulfilled. The a.c. loop 
stability of the circuit is more than adequate using the 
quoted transistor types, but if a v.h.f. p-n-p transistor 
is used it would be advisable to apply a large capacitor 
between its base and emitter to form a majoi frequency 
determining time-constant in the loop. 

Stopper resistors as used with tube circuits are wired 
directly to each transistor connector. These are included 
to avoid the possibility of parasitic oscillation due to 
coupling between connecting leads, when v.h.f. tran- 
sistors are being tested. A 22 () resistor is included in 
each collector, and a 47 {2 resistor in each emitter lead. 
These have no effect on circuit operation; the 22 Q 
collector resistor merely subtracts a small constant 
voltage drop from the V,,, supply to the transistor. 


Meter circuit. The meter circuit has three functions. 
First, it ensures that the meter always gives a 
forward reading for either polarity of base current. 
Secondly, it provides a fair portion of the V,,, voltage 
applied to the transistor. This voltage as previously 
stated varies between some 1.5 V for a high-gain ger- 
manium type, to about 2.5V for a low-gain silicon 
transistor. This variation is mainly due to the varying 
forward drop of the diodes in the bridge rectifier with 
varying base current requirements. The final function 
of the meter circuit is that of protecting the meter from 
the full 10 mA which would flow if the collector connec- 
tion were not made during a test. This protection is 
achieved by having a 150 © resistor in series with the 
100 © of the meter, and driving the base of a silicon 
transistor from this series combination. The emitter 
and collector of the transistor are connected across the 
movement. When the current flowing into the meter 
circuit exceeds some 2.5 mA, the V,, potential barrier 
of the transistor is overcome, and the resulting collector 
to emitter conduction effectively shunts the meter so that 
it does not in fact even read full scale. The protection 
circuit has no effect on normal meter readings. Since 
the reverse leakage of the bridge rectifiers is extremely 
low it follows that all the base current flows into the 
meter. 


Construction. The unit is constructed in a standard 
die-cast box of 7.5 x 4.5 x 2.0in and is furnished with 
suitable rubber pads underneath. Bases for TO-18, 
TO-5, and TO-3 transistor configurations are fitted, 
together with a connector for transistors with long leads, 
and three binding posts. Otherwise the panel has only 
the d’Arsonval movement and the d.p.d.t. polarity switch. 
The 22.5 V battery is mounted inside the box, as its life 
can be expected to be at least a year. 


PERFORMANCE ; 
Once the emitter current has been set up, it requires no 
further, attention. Operation is confined to plugging in 
the transistor and setting the polarity switch. Should 
the switch be set incorrectly there will be no meter 
reading, but no damage results to either the transistor or 
the tester. The equivalent circuit of a transistor driven 
with incorrect polarity is shown in Fig. 3. The transistor 
behaves as a series combination of a forward conducting 
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diode, i.e. the base-collector junction, plus a Zener diode 
whose Zener voltage is equal to the transistors BV po. 
The amount of current flowing through the transistor 
depends on the relative values of BV;,z9 and the battery 
voltage; it will in any case be 10 mA for a BV; g¢ of less 
than 13 V. The meter measures the voltage drop across 
the forward-biased junction plus 220mV due to the 
stopper resistor, but it is hampered by having to over- 
come the hold-off potential of the rectifier diodes in 
series with it. Unless the base-to-collector voltage drop 
is excessive, there will be no meter reading. Modern 
transistors are able to withstand a reverse base current 
of 10 mA without mishap. 

Correct circuit operation is possible until the battery 
voltage falls below about 11 V under load. No test 
facility has been included in the prototype as it is suffi- 
cient to connect a 10 mA meter between the base and 
emitter test terminals to check circuit operation. It is 


possible to add the facility of checking transistors at a 
higher current, say 100 mA, by switching in a suitable 
circuit and shunting the meter itself. A larger capacity 
battery would be called for and the 100 mA condition 
should be obtainable on a press-button only in order to 
avoid possible damage to low power devices inadver- 
tently. Measurements at V,, ~ 10 V could also be 
included on this present device by inserting a good 
quality 8.2 V Zener diode in series with the base supply 
lead. 

A rough check on collector-to-base leakage current at 
22 V is possible by connecting the transistor’s base and 
collector wires to the tester’s emitter and base binding 
posts; the full scale reading is of course 1 mA. 


Acknowledgement. The author wishes to thank the 
Director of Engineering, the Marconi Company Limited, 


for permission to publish this article. = 


Thick Film Circuit Production 


HICK film circuits are being increasingly produced 
now by a number of companies both in this country 
and in the U.S.A. Some of the U.K. firms engaged 

in the production of thick film circuits are Welwyn Elec- 
tric, A.B. Metal Products, Centralab and now S.T.C. 
It has been estimated (by S.T.C.) that by 1971-2 the 
U.K. market for thick film circuits will be approaching 
€£4M. (For comparison the same source suggests that 
the thin film market will be worth over £4M, films being 
expected to represent a third of the microelectronics 
market at that time.) U.K. film circuit capability is 
second only to the U.S.A. and it is felt that the U.K. 
could gain over half of the European market, expected 
by S.T.C. to be worth more than £15M in four years. 

U.K. production of thick film circuits has recently been 

augmented by S.T.C’s Paignton factory going into pro- 


Thick film circuits with added transistors and miniature tantaium 
electrolytic capacitors. Transistors are S.T.C’s new plastic encap- 
sulated types. Semiconductor integrated circuits cam also be attached 
to the substrates by the inversion technique. 
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duction with an initial target of 500000 units a year, this 
being expected to grow to 6000000 by 1972. 

The great advantage of thick film circuits is, of course, 
that vacuum deposition or evaporation techniques are 
not required and for quantities of passive components 
above 5000, thick film construction offers the cheapest 
method of production for tolerance ranges of +1% and 
+10-20% for resistors and +20%, for capacitors (exclud- 
ing electrolytics, of course). Generally speaking resistor 
values of from 502 to 500k@ and capacitor values of 
20 pF-10 nF can be economically fabricated, but absolute 
maximum values of 6.7 M2. and 35 nF are imposed. 

The method of manufacture of thick films is basically 
that of screen printing special inks onto a ceramic sub- 
strate, and then hardening, soldering and _ glazing. 
Initially, the film circuit designer prepares a layout 
drawing ten times normal size, the exact form depending 
on component values, tolerance and dissipation, since 
these govern the choice of resistive material used. From 
the layout plastic photographic masters of the resistor, 
connection, capacitor electrode, capacitor dielectric and 
glaze patterns are produced to an accuracy of +0.001 in. 
These patterns are photographically reduced by a factor 
of 10 and used in a screen-making process. Ink is forced 
through the screens on to alumina substrates. The order 
of screening on to the substrate is naturally governed 
by the required firing temperature. This is 500, 750 
and 900°C for glaze, resistors and conductors respec- 
tively. Most of the components so produced will be 
within +10% or 15%, at this stage. Closer tolerances are 
achieved in an automatic process by abrading the film 
with alumina powder, carried in a jet of air. The con- 
ductor regions are then solder coated, discrete compo- 
nents or s.i.cs added and the film components glazed. 
If necessary the circuit may be resin encapsulated. 

Typical resistor materials are based on a palladium- 
silver metal powder mixed with a lead glass powder and 
dispersed in a liquid carrier. For conductors the ink 
is based on platinum and silver or gold. Capacitor 
material depends on application: decoupling or less 
critical capacitors use a barium titanate dielectric whereas 
those for h.f. application use titanium dioxide. 
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THE biennial British Radio and Electronic Component 
Show opens at Olympia on Tuesday, May 23rd, for four 
days. Looking through the advance information re- 
ceived from some of the 300 exhibitors one might well 
ask “What is a component?” for the exhibits will vary 
from sub-miniature piece parts used in component manu- 
facture, through integrated circuits and a wide variety 
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factory manner. We propose therefore in our next issue 
to review instead of a selection of the new products seen at 
the Show. 

Although primarily a trade show (complimentary 
tickets are issued by most of the exhibitors) the public 
will be admitted and there will be much on view to 
interest both the professional and non-professional 


of discrete components, to sophisticated instruments. 
With such a diversity of techniques as that to be dis- 

played it is impossible to survey trends exemplified at 

the show except in a very general and rather unsatis- 


reader of Wireless World. Admission costs 5s. 

The exhibition, sponsored by the Radio and Elec- 
tronic Component Manufacturers’ Federation, will be 
open each day from 10.00 to 18.00. 


LIST OF THE EXHIBITORS AND PLAN OF THE EXHIBITION 


Stand No. Stand No. 
A.B. Metal Products 168 Derritron Group 257 
A.D.S. Relays 400 piel eneeenns Co. 108 
A.K. Fans 231 iamond H Controls 253 
A.P.T. Electronic Industries 407 Digital Equipment Corp. (U.K.) 468a 
Air Control Installations 56 Digitizer Techniques 410 
Aircraft Marine Products 310 Dubitier Condenser Co. 214 
Aladdin Components 217 Dymar Electronics 451 
ta Taylor Transformers a8 Dynamco 233 
Alma Components 
Alston Capacitors 50 East Grinstead Electronic Com- 
Amphenol 170 ponents 363 
Ancillary Developments 104 Eddystone Radio 15 
Anglo-American Vulcanized Fibre Elcom 307 
Co. 488 Electrautom 484 

Arrow Electric Switches 465 Electrical Apparatus Co. 356 
Ashburton Resistance Co. 275 Electrical & Electronic Trader 456 
Associated Electrical Industries 156 Electrical Research Assoc. 321 
Astralux Dynamics 457 Electro Acoustic Industries 256 
Autronic Developments 101 Electro Mechanisms 51 
Avel Products 224 ~~ Electrolube 227 
Aveley Electric 283 Electronic Engineering 453 
Avo 155 Electroprints r : 307 
BICC-Burndy 309 oe Engineering Index bh 
ey R. Relays ia Elecerosharwal Engineering 211 
BTR Industries 54 Enns Mcecmionne 499 
BXL Plastics Materials Group 369 Enalon Plastics 350 
Balfour & Darwins 280 Enfield Phelps Dodge 497 
Barclays Bank 368 Engineering Enterprises 362 
Barlow-Whitney 35! English Electric Valve Co. 164 
Beckman Instruments 474 Enthoven Solders 225 
Bes Co. mee Erg Industrial Corp. 269 
Belling & Lee 308 caer Wing Machines 24 
Berec International 279 Ether 366 
Bonnel la . re Bo Ever Ready Co. 279 

radley, G. s 
Brandacer ksCa 57 Evershed & Vignoles 409 
British Electric Resistance Co, 213 Fane Acoustics 222 
British Insulated Callender’s Fenbridge Products 276 

Cables 309 Ferranti 306 
British Physical Laboratories 150 Filhol, J.P. 406 
Brush Clevite Co. 315 Flight Refuelling 472 
Bulgin & Co. 301 Floform Parts 250 
Burgess Products Co, 53 Formica 303 
C.C.L. 473 
C.G.S. Resistance Co, 352 Gi ae iB fasteners re 
C. & N. (Electrical) BID “Gerdnere Traccier neds 153 
Cadmium Nickel Batteries 284 G of ransionme! 

: . arrard Engineering 157 
Cambion Electronic Products 109 General Electric C an 161 
Cannon Electric 278 Gasd ba L ca aa Y 266 
Carr Fastener Co. 223 Ges aise belabiiel triakg 264 
Cathodeon Crystals 464 Weber eMeer ing. 

Celestion 263 Gulton Industries Britian 270 
Centralab 268 
Ciba (AR.L) 230 Hallam Sleigh & Cheston es 
aheee HOCE Harwin Engineers 489 
pois hee & Co. a Hatfield Instruments 102 
eonente a Techie pu Sea eee ne 
omputor Interfaces 477 Hendrey Relays & El . 
. ' . ys ec, Equip. 234 
Caserale Electric Wire & Cable 108 Hengstler Co. 470a 

= Henry & Thomas 212 
Connollys (Blackley) 495 . 
Counting Instruments 485 Heywood Temple Industrial 
Culton Instruments 478 Publications 463 
5 i as ‘ Highland aoe 358 

aniels, T. H. i 22 Hinchley Engineering Co. 166 
Darang Electronics 486 Honeywell Controls 318 
Davall, S., & Sons 480 Hopt Electronics 360 
Davu Wire & Cables 110 Howells Radio 472a 
Day, J., & Co. 110 Hunt (Capacitors) 219 
Daystrom 469 Hysol Sterling 323 
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Stand No. Stand No 

lliffe Electrical Publications 456 Mansol (Great Britain) 281 
Imhof 272 Marconi Company 311 
Imperial Chemical Industries 494 Markovits, I. 52 
Industrial Electronics 456 Marrison & Catherall 475 
Instrument Review 453 May Precision Components 235 
Insulating Components & Metway Electrical Industries 105 

Materials 458 Midland Bank 169 
Insuloid Manufacturing Co. 114 Midland Silicones 491 
International Electronics 492 Milton Ross Co. 476 
JD Electronics 460 peered Electronic ~Com- aia 
8 ee: ue Mining & Chemical Products 461 
James, White (Hayes) 479 Ministry of Technology 367 
Jermyn Industries 282 Maresinee Resistors fe 
K.G.M. Electronics 455 Mullard ‘ 305 
K. & N. Electronics 474a Multicore Solders 154 
Klippon Electricals 468 Murex 207 
Knowles Electronics 325 NSF 268 
L.C.R. Components i . 
Levell Electronics Fe aA° 
Light Soldering Developments 54 WESC CISERURENES 
Linton & Hirst 500 Oliver Pell Control 454 
Livingston Laboratories 371 . 
London Electric Wire Co. 267 atta a 28s 
London Electrical Manufacturing ‘: 

Co. 201 Continued on page 298 
Lucas, Joseph 320 
Lustraphone 221 
Lyons, Claude 496 
M.B. Metals 490 
M.C.P. Electronics 461 
M-O Valve Co. 16l 
McMurdo Instrument Co. 209 
Magnetic Devices 314 
Magnetic & Electrica! Alloys 205 
Mallory Batteries 462 


371 370 


Post]... | 
an | 228 F356] 225 


EXHIBITORS CLUB 


RESTAURANT 


GRAND HALL, OLYMPIA, LONDON, W.14 
MAY 23rd to 26th 
OPEN 10.00 to 18.00 


RG ANISERS 
OFFICES 


GENTLEMEN 
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Stand No. Stand No. 
Palmer Aero Products 504 Research Instruments 59 
Partridge Transformers 259 Reslosound 257 
Pergamon Press 353 Rivlin Instruments 300 
Perivale Controls Co. 480 Rola Celestion 263 
Permanoid 206 Rosenthal Technical Components 60 
Permark Service 324 Ross & Co. 475 
Plasmoulds 506 Ross, Courtney & Co, 58 
Planer, G.V. 103 Royal Worcester Ceramics 364 
Plannair 277 
Plessey Company 157 SASCO 459 
Precious Metal Depositors 285 SGS-Fairchild 162 
Pressac 355 Salford Electric Instruments 161 
Printed Circuits 267 Schjeldahl, G.T., Co. 261 
Procirc Co, 471 Sealectro 218 
Pulsonic 257 Sellotape Products 228 
Pye Switches Wi peat eoelanne Co. ie ‘oe 

; ifam Electrica! Instrument Co. 40 

Quickdraw Co. 412 Sintered Glass to Metal Seal Co. 281 
Radiatron 6l Smart & Brown Connectors 168 
Rathdown Industries 466 Smiths Industries 273 
Raychem 493 South London Electric Equip. 116 
Rectrics 484 Spear Engineering Co. 226 
Redpoint 500 Stability Capacitors 208 
Reliance Controls 200 Standard Insulator Co. 251 
Rendar Instruments 255 Standard Telephones & Cables 159 
Reproducers & Amplifiers 202 Startronics 410 


Stand No. Stand No. 


Steatite & Porcelain Products 160 United Trade Press 482 
Stow Electronics 410 
Suflex 210 Valradio 112 
Surrey Stee! Components 361 Varelco 314 
Systems & Communications 413 Venner Electronics 404 
Taylor Electrical Instruments 155 vere lecerontcs it 
Taylor & , Petters au, Aeon Eercpas 481 
Ee be Encapsulations 410 PB 
Technical Indexes 408 
Technograph & Telegraph 502 Wee Co. ag 
Tectronic Industrial Printers 452 Weller Electric Corp 487 
Ls kg oie 3h2 Welwyn Electric 262 
Telephone Manufacturing Co 302 West Hyde Developments ay 
Teleau; ent es 503 Westinghouse Brake & Signal Co. 316 
Telfera’ Products 480 Westminster Bank 370 
Temco 205 Weyrad (Electronics) 258 
Taxa Instcumence 304 Whiteley Electrical Radio Co. 165 
Thorn-AEl Radio Valves & Tubes 317 Wingrove & Rogers 215 
nn Deroy eaves! Ll Wire Products & Machine Design 450 
Thorn Special Products 313 Wireless World 456 
Tucker Eyelet Co. 252 Woden Transformer Co. 254 
Twickenham Transformers 4ll Wolsey Electronics 168 
Tygadure 220 Work Study Equipments 107 
Ultra Electronics (Components) 402 
Union Carbide (U.K.) 167 Zenith Electric Co. 232 


WORLD OF AMATEUR RADIO 


European OSCAR Satellite 


DESIGNED and constructed by a German radio amateur, 
Karl Meinzer (DJ4JC), a European satellite carrying amateur 
radio equipment is now in the hands of the OSCAR Associa- 
tion, California, where it is being prepared for launching 
from a United States space vehicle. The EUROSCAR Pro- 
ject has been sponsored by the International Amateur Radio 
Union, Region I. Division, who together with member 
societies and individual amateurs have financed the construc- 
tion of the satellite. The two-metre transponder is powered 
by a 26V non-rechargeable silver-zinc battery supplying 
enough power for approximately eight weeks’ operation. The 
transponder will relay signals from 144.1 Mc/s+40kc/s to 
145.9Mc/s+40kc/s with inverted side bands, eg. 
144.14 c/s will appear at 145.86 Mc/s. The peak envelope 
power will be one watt and a 2.5 metre-long Yagi aerial will 
be used. All modes of transmission including c.w., s.s.b., 
a.m., f.s.k. and a.f.s.k. can be relayed via the transponder. 
The receiver sensitivity has been designed particularly with 
the legal power restrictions as they apply to European 
amateurs in mind. The transponder was balloon-tested from 
Hanover, Germany, before being sent to the United States. 
When the European amateur radio satellite is successfully 
launched it will be the fourth in the OSCAR (Orbiting Satel- 
lite Carrying Amateur Radio) series, the first three having 
been constructed in the United States. Contacts up to 
8000 km should be possible with good signal-to-noise ratios. 


Has the Peak Passed?—While the world total of amateur 
transmitting licences at the end of 1966 showed an increase 
over the previous year, the United States Federal Communi- 
cations. Commission recorded 10,000 fewer licensed ama- 
teurs at that date-compared with the 1965 figure of some 
260,000. In reporting this fact the A.R.R.L. speculated 
whether the fall-off was accentuated by the reluctance on the 


. part. of many amateurs, long inactive, to pay $4.00 for the 


renewal of their licence. . Until. recently no charge was 
made in the Untied States for an amateur transmitting licence. 


More E-M-E Successes on 420 Mc/s.—During the week- 
end April 15th/16th successful earth-moon-earth contacts 
were made on 420Mc/s between the. American station 
W2IMU/2 and stations in England (G3LTF) and Switzer- 
land (HB9RG). The E-M-E path distance was almost half 
a million miles. 
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Aurora Back-scatter Reports Required.—Under the auspices 
of the Max-Planck Institute for Ionosphere Research, two 
v-h.f. beacons with aerials beamed on the north-west auroral 
region are being established, one in Schleswig-Holstein, 
Northern Germany, and the other near Falun, 100 miles 
north-west of Stockholm, Sweden. Calls to be used are, 
respectively, DLOPR (the letters PR signifying polar reflec- 
tion) and SM4MPI (the letters A PI signifying Max-Planck 
Institute). The German beacon will operate on 145.971 Mc /s 
and the Swedish beacon on 145.960... c/s. Call signs will be 
sent once a minute from 175 W transmitters operating into 
aerials with a gain of 13dB. Reports of aurora back-scatter 
reception of either beacon should be sent to Dr. G. Lange- 
Hess (DJ2BC), Max-Planck Institute, 3411, Lindau, West 
Germany. 


Knokke Convention.—For the last two years Belgium radio 
amateurs, resident in and around the coast towns of Knokke 
and Ostende, have organized an International Convention 
which has attracted wide support from all parts of Europe. 
The 1967 event, to be held at the Casino, Knokke, during 
the weekend September 17th-18th, will feature an Inter- 
national Mobile Rally starting from London, Paris, Brussels, 
Amsterdam, Bonn, Geneva and other European centres. Mr. 
Lucien Vervacke (ON4LV), Lippenslaan 284, Knokke 1, 
secretary of the organizing committee, will: provide full 
details on request. The event is being officially supported by 
the Belgium national society (U.B.A.). 


A.R.M.S. Rally at R.A.F. Alconbury.—Most important 
outdoor event in the calendar of the Amateur Radio Mobile 
Society is the Annual Mobile Rally which this year is to be 
held on Sunday, June 18th, at R.A.F. Alconbury, a U.S.A.F. 
operational base near Huntingdon. Prominent feature of the 
event will be a trade show sponsored by more than 100 
firms in the industry, many of whom will be displaying 
material shown at the R.E.C.M.F. Exhibition. The Exhibi- 
tion will open at 1000, close at 1800 and admission will be 
free. Amateur radio talk-in stations will be operating 
throughout the day on several bands. ae 


Muscular Dystrophy Patients will Benefit—All profits from 
the Hamfest and Mobile Rally to be held on Sunday, June 
11th, at Mote House, Mote Park, Maidstone, Kent, from 
12.00 to 20.00 are to be donated to the Home for Muscular 
Dystrophy Patients. Talk-in stations will be operating from 
10.30 on 2, 4 and 160 metres. 


JOHN CLarRRICOATS, GéCL. 
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Now mass-produced in Britain by Brimar - Ex-stock - Low prices 


NPN. Silicon Planar Epitaxial Transistors are now fiers or in medium speed switching circuits in indus- 
being produced in quantity In this country by Brimar- trial control application. 

the only British plant making these oT onamass- Data and circuitry sheets and a wide selection of 
production scale. applications reports are freely available from Brimar. 
They are available in a 3/-type range-ex-stock, in. : 
large quantities and at highly competitive prices. The : : BRIMAR 
devices, which include epitaxial drivers, switching S 

transistors and diodes, plus rectifiers; are designed ins, : see 
for all general purpose industrial circuits and are = : Thorn-AEl Radio Valves & Tubes Limited 


particularly suitable for use in high level linear ampli- ae SS 7 Soho Square, London, W1. Tel: GERrard 5233 


_ SILICON PLANAR 
_ DEVICES... 
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MP4510 17-pin ‘Submagnal’ plug with poly- 
carbonate cover. Supplied with 0.10” - pitch 
‘Veroboard' ready for individual circuit fo be 
made up. 

Overall seated height 1.48” 
Overall width 1.58” 


An open-and-shut case 
for your circuit... 
and your savings! 


‘MP4580 A Jarger version of the 11-pin type, 
which can accommodate up to 4 ‘Veroboards' 
of 0.150” pitch cut to size to order (MP4582), 
Overall seated height 3.12” 

Overall width 


MP4583 Dimensions as MP4580, but with 8 
pins for use with international Octal sockets. 
Supplied with up to 4'Veroboards' cut to order, 
ready for your circuit to be assembled. 


Here's evidence that new McMurdo 8 and 11 pin plug-in modules 

are best suited to accommodate your interchangeable circuitry... iacphgctgel 
because they're carefully manufactured to the highest standards—at 

the lowest, most competitive cost. And there are three plug-in 

modules for you to judge. Need more evidence? Write for full facts 


about the open-and-shut case of McMurdo plug-in modules to: | THEMcMURDOINSTRUMENTCOLTD, RODNEY ROAD 
PORTSMOUTH, ENGLAND. TEL 35361. TELEX 86112 


LUGTON & CO. LTD., 209/210 Tottenham Court Road, London, W.1. SASCO, P.O. Box No. 20, Gatwick Road, Crawley, 
Sussex. Telephone: Chipping Sodbury 2641. Cumbernauld 25601. Hitchin 2242. 


ARGENTINA: Corte & Mon S.R.L., Salta 1325, BUENOS AIRES. AUSTRALIA: McMurdo (Australia) Pty. Ltd., 15 Edinburgh St., Huntingdale, 
VICTORIA. AUSTRIA: Lipschitz & Co., Biberstrasse 22, VIENNA |. 
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Transistor Curve Tracing 


RANSISTORS of the same type often have charac- 

teristics which are not identical and which do not 

agree precisely with the manufacturers’ published 
characteristics, and circuits are normally designed to 
permit such variations. However, it is sometimes neces- 
sary to know the characteristics of a particular transistor 
with fair precision or to match the characteristics of 
two transistors. Then, it is advantageous to be able 
to obtain a set of transistor curves. The direct method 
of point by point determination with the aid of am- 
meters and voltmeters is simple though tedious, and it 
is far more convenient if an oscilloscope display is easily 
obtainable. It is doubtful if a commercial curve tracer 
is economically justifiable unless many displays are 
required, but it is well worth while constructing some 
simple permanent arrangement for displaying frequently 
used characteristics. 

The principle of operation of a curve plotter is illus- 
trated in Fig. 1. A p-n-p transistor is shown under test; 
half cycles of an alternating voltage rectified by diode 
D provide a negative sweep of the collector voltage, and 
are used to produce the horizontal: deflection of the 
oscilloscope. A voltage proportional to the collector 
current appears across the resistor R, and this is used 
to produce the vertical deflection. Base current for the 
transistor is supplied through the series resistor R,, and 
the value of this resistor should be sufficiently large to 
ensure that negligible change in base current takes place 
during the collector voltage sweep. A series of curves 
are displayed using different values of base current 
selected by the switch. 

A simple, inexpensive, practical arrangement based 
on the above principle is seen in Fig. 2. A variable 
amplitude collector voltage sweep is obtained from the 
50 cycle mains supply using a simple transformer (the 
choice of transformer is in no way critical, and in the 
original unit a Radiospares 12 V filament transformer 
was used) and potentiometer arrangement. A variable 
transformer would be preferable for this purpose, but 

‘ would be more expensive. A reversing switch on the 
diode selects either a negative or positive sweep enabl- 
ing both p-n-p and n-p-n transistors to be tested. A 
collector load resistor selected by switch S, is used to 
ensure that the maximum allowable collector power 
dissipation of the transistor under test is not exceeded. 
The magnitude of the base current increments is deter- 
mined by the resistor in series with the base supply, 
and this resistor is selected by switch S,. In one posi- 
tion of this switch no series resistor is in circuit, this 
position of the switch is used when the characteristics 
of field effect transistors are being displayed. Manual 
switching between curves is achieved by S, (the added 
complexity of electronic stepping of base current incre- 
ments was not considered worth while in view of the 
fact that the unit was not to be in continual use). The 
base current is derived from an external, low voltage 
d.c. supply producing a negative base for p-n-p transis- 
tors, and a negative base for p-n-p transistors. A 10 V 
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supply gives 0.02mA increments of base current with 
the 100 k© series resistor in circuit. Two sets of tran- 
sistor terminals are provided, with switch S, selecting 
a particular transistor and thus enabling the charac- 
teristics of two transistors to be rapidly compared or 
matched. ; 
The oscilloscope used for display purposes should 
have d.c. coupled horizontal and vertical amplifiers. 
Calibration of the display is obtained directly from the 
calibrated gain setting of these amplifiers. Vertical de- 
flection is produced by the collector current flowing 
through a 100 resistor, thus with the oscilloscope ver- 


Fig. |. Principle of curve plotter. 
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Fig. 2. Practical curve plotter. 
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Fig. 3. Characteristics of 2N 1307 
Vertical | cm = 2.5 mA 
Horizontal | cm -= 2V 
Base current increments 0.02 mA 


Vertical | cm 
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tical amplifier gain set at say 0.1 V/cm, the vertical 
current scale of the displayed characteristics would be 
1mA/cm. If the horizontal amplifier is not calibrated, 
a preliminary measurement of the amplitude of the 
collector voltage sweep made by displaying it on the 
vertical channel enables the calibration of the horizontal 
axis of the displayed characteristics to be subsequently 
deduced. An example of the type of display obtained 
with the unit is shown in Fig. 3, where a set of common 
emitter characteristics for a p-n-p transistor type 2N1307 
are displayed. 

The characteristics of field effect transistors are quite 
easily obtained with the unit; common source charac- 
teristics for the junction gate f.e.t. type 2N2386 being 
shown in Fig. 4. Field effect transistors are connected 
to the unit with source to the terminal provided for the 
emitter, gate to the terminal provided for the base, and 
drain to the terminal provided for the collector. The 


Fig. 4. Characteristics of f.e.t. 2N 2386 


Fig. 5. Characteristics of silicon Zener diodes 
Vertical | cm = 2.5 mA 
Horizontal | cm = IV 


I mA 
= 2V 


polarity of the drain voltage sweep used depends on 
the type of device. A negative sweep is required for 
p channel devices and a positive sweep for n channel 
devices. The gate electrode has a high input resistance 
and no resistor is required in series with the gate voltage 
supply. The polarity of this gate voltage supply is 
dependent on the type of f.e.t. being tested. Depletion 
type p channel devices require a positive gate supply 
and n channel devices require a negative gate supply. 
Enhancement type devices require opposite gate voltage 
polarity. 

Diode characteristics are readily obtainable with the 
unit. The diode to be tested is connected to the ter- 
minals provided for emitter and collector, switching the 
polarity of the voltage sweep causes both forward and 
reverse characteristics to be displayed. Fig. 5 shows 
the forward and reverse characteristics of a zener diode 
obtained with the unit. 


Books Received 


Circuits for Digital Equipment by C. J. Dakin and C. E. G. 
Cooke, describes rather than gives a detailed explanation of 
the behaviour of the various electronic equipments asso- 
ciated with digital techniques. Introductory chapters discuss 
pulse generation and amplification together with the switch- 
ing characteristics of transistors and diodes. In the section 
describing logical circuits the use of the tunnel diode as a 
high speed logical element is examined. Successive chapters 
cover the various forms of storage that may be encountered 
with their attendant reading, writing and addressing circuits. 
A topic often omitted from books such as this is the problem 
of binary indication but in this volume a chapter is devoted 
to the subject. The final chapter deals with the problems 
of achieving reliability in large digital systems. Pp. 433. 
Price 105s. Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


‘Transistors for Audiofrequency, by G. Fontaine (from the 
Philips Technical Library available in German, French, 
Spanish and Dutch). The operation of transistors is de- 
scribed in some detail, the text being augmented by tricolour 
illustrations that bring their point home with remarkable 
clarity. A full account is given of the behaviour of transistors 
in the various types of audio-frequency amplifier while 
working under both large and small signal conditions. This 
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book should be of value to both the student and the engineer. 
Two further books, intended as sequels to this work, are at 
present under active preparation, these being Transistors 
for Radiofrequency and Transistors for Pulse Techniques. 
Pp. 382. Price 68s. Macmillan & Co. Ltd., Little Essex 
Street, London, W.C.2. 


Pal Colour TV, prepared by Central Technical Services, 
Mullard Ltd. This book, which describes the PAL system 
and Mullard circuits, was originally intended for television 
set manufacturers, however, because of the wide topical 
interest in colour television, Mullard have now made it 
available to the general public after adding a section on 
theory of the PAL system. A complete hybrid 25in dual 
standard colour television receiver is described in detail, 
a chapter being devoted to each section of the receiver. 
Although all the circuits are included and fully described 
Mullard wish to stress that the information given is not 
intended to be enough to enable the reader to construct a 
television set. Also some of the components used are not 
at the present available on the retail market, However, for 
those wishing to obtain a knowledge of colour television 
techniques the book should prove most useful. Pp. 100. 
Price 12/6. Home Trade Sales Division, Mullard Ltd., 
Mullard House, Torrington Place, W.C.1. 
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LETTERS TOC THE, EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


‘Sequential Logic Design’’—Some Omissions 


THE article in your May issue on “Sequential Logic 
Design,” by Mr. H. R. Henly, could, I think, be mis- 
leading in a number of respects. 

_First, the output is said to be a function of the pre- 
vious “state” as well as of the present inputs. This 
should, of course, be “states.” The Memory is not 
necessarily limited to the state immediately previous, 
though naturally the longer the memory the more com- 
plex the logic. 

Secondly, a properly constructed primitive flow table 
will not have two stable states with the same number 
as in the author’s Fig. 3. There are two steps in simpli- 
fying the primitive flow table, the first is the identifica- 
tion of equivalent states, and the second the merging 
of rows. If it had not been obvious that the state 
labelled (1) in row E is equivalent to the state labelled 
(1) in row A it would have been labelled (5). It would 
then have been necessary to examine whether states (1) 
and (5) are equivalent. For states to be equivalent it 
is necessary not only that they should have the same 
inputs and outputs, but that they should respond in the 
same way to every sequence of inputs which might 
follow. Here this is clearly the case, and so one draws 
up the flow table as shown below (the arrows are, of 
course, normally omitted). 


SR SR 
00 01 it 10 iE 
O— . ) o A 
{— I 1 B 
——— Primitive flow table 
4" é © for S-R  (set-reset) 
| <«—@) p bistable redrawn by 


the Rev. K. S. Hall. 


Constant Current Circuits 


MR. PASCH (“ Letters,” May) has rightly pinpointed a 
deficiency in much conventional regulator design. Those 
fortunate people with unlimited mains-derived voltages 
cannot know the agony of battery-circuit designers 
scratching around to save the last few precious millivolts. 

The variation proposed by Mr. Pasch is admirable as a 
high efficiency basic reference circuit, but does suffer 
from a disadvantage where high stability is required in 
that the Zener current is linearity dependent on the d.c. 
current gain of Tr2 (Fig. 3, p. 229). This circuit can also 
be considered as a particular case of the more general 
form of Fig. A with R.=o; R,=0. If the current in 
R, is much greater than the base current of Tr2 then 
the dependence of Zener diode current on transistor gain 
is greatly reduced. Change in Vix, particularly with 
temperature, becomes the significant source of drift. 
This can be controlled by keeping the voltage across R, 
appreciably greater than the Vo. of Tr2. Any desired 
compromise can then be achieved between stability of 
Zener current and efficiency. An alternative approach to 
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Now follows the merging of the rows AD, and BC. 

Finally the sequence diagram is not a necessary pre- 
liminary to drawing up the flow table. In more com- 
plex cases no sequence diagram can be drawn, but the 
flow table can always be drawn up directly from the 
verbal specification. i 


K. S. HALi 
The City University, 
London, E.C.1. 
Reference:—S. H. Caldwell, ‘‘ Switching Circuit and Logical Design’”’ 
(Wiley) Ch, 12. 


The author replies: 

I AM grateful to the Rev. K. S. Hall for drawing atten- 
tion to certain omissions in my recent article. Unfortu- 
nately in an article of this nature it is difficult to decide 
where to introduce simplifying assumptions in order to 
keep it to a reasonable length. 

Referring to his first point; the state of a circuit at 
any time is a direct function of its last state and indirectly 
a function of its history prior to that; i.e., referring to 
Fig. 1 of my article, the inputs to the combinational 
logic which determine the next state are the input 
variables and feedback circuits whose individual states 
define the present state. There are no terms present 
which explicitly represent any previous states of the 
circuit. I therefore feel that my original statement 
suffices. 

As far as the flow diagram is concerned, I agree that 
its usefulness decreases with the complexity of the 
problem. I would, however, advocate its use wherever 
possible since it is often very useful as a means of 
organizing one’s thoughts. 

H. R. HENLY 

Brighton, Sussex. 


the problem of low supply voltages is to design reference 
circuits using components other than low drift Zener 
diodes. Such a circuit is the subject of an article to be 
published in a later issue. 

One quibble with Mr. Pasch’s comments—it is not 
necessarily true that high values of R result in better 
stabilization. With many Zener diodes, including those 
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Fig. A. The circuit to which [{Mr. 
Williams refers. Tr 
R, 
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breaking down around 6V, the slope resistance increases 
rapidly with falling current, largely nullifying the effect 
of an increased drive resistance. Should the slope resis- 
tance be inversely proportional to the current, then, to a 
first order at least, the stability factor of the circuit will 
only depend on the ratio of supply and breakdown 
voltages. 
PETER WILLIAMS 
Paisley College of Technology, 
Renfrewshire. 


Polarization and Local Broadcasting 


IN the May issue Mr. R. S. Roberts proposed that 
vertical polarization be used for the new f.m. local sound 
broadcasting service on the grounds that (a) it would 
provide a better service to receivers in cars, and (b) it 
might enable existing local channels to be used again 
in the same area, if orthogonally polarized. 

Simple rod type aerials, as used on cars and portable 
receivers, provide very little polarization protection 
particularly when used in congested surroundings. The 
practical improvement in service by using vertical 
polarization for local stations would therefore be small. 
Indeed, those listeners using fixed horizontal outside 
aerials, having good orthogonal polarization discrimina- 
tion, would be penalized if the polarization of the new 
service differed from that now available in the area. 

It is suggested that some 10-12 dB polarization pro- 
tection together with “capture effect” would adequately 
separate two co-channel transmissions. Unfortunately 
the protection ratio necessary for satisfactory f.m. 
broadcast reception greatly exceeds the discrimination 
provided, even by carefully sited outdoor aerials, against 
orthogonally polarized signals of equal field strength. 

R. A. DILworTH 

P.O. Engineering Dept., 

London, E.C.1. 


Electronic Organs 


I SHOULD like to take up one or two points from Mr. 
Douglas’s letter in the April issue commenting on my 
article (Feb. 1967). 

First, the omission of organs using magnetic and 
electric tone generators was deliberate, as I feel they 
cannot be regarded as true electronic organs since their 
only use of electronics is in the final amplifier, and I 
was concerned with what might be called “ pure” elec- 
tronic instruments. 

With regard to complex wave oscillators I am still 
doubtful whether they can equal the stability of, say, 
a common-base Hartley or Colpitts circuit, operating in 
the pure sine mode, which can tolerate a voltage vari- 
ation of at least 12% and a temperature change of up 
to 15°C without the frequency changing by more than 
one.cycle in 1,000. Incidentally the most popular instru- 
ment of the Miller Co. uses dividers and not free phase 
generators. 

Concerning wind noise, I have read Mr. Douglas’s 
interesting article on “ chiff ” circuits (Electronic Engin- 
eering, Nov. 1963), and undoubtedly this is the ideal, 
albeit rather costly. I was, however, only proposing 
to modulate the main oscillators to produce the tonal 
effect of wind variation and not to introduce. wind 
noise as such. The desired effect can also be produced 
by playing the twelve top octave notes from endless 
tapes, using the combined natural wow of player and 
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recorder. This also is expensive and I was suggesting 
a cheaper compromise. 

Since writing my article I have been able to investi- 
gate transistor keying and I agree that it is possible to 
key a sawtooth, with independently variable attack and 
decay rates, without any distortion; moreover this can 
be done using a very cheap simple divider circuit. 

In conclusion and perhaps in answer to Mr. Douglas’s 
charge of being less than just, may I remark that nearly 
all the faults I discussed have been observed from life 
in a commercial church-type instrument of reputation, 
which cost the better part of £1,000. 

J. W. Macuin 

Stoke-on-Trent, 

Staffs. 


“Stereo Decoder’’—A Modification 


I HAVE been led, by queries received from readers who 
have built the stereo decoder I described in the January, 
1967, issue, to devise a method of preventing a stray 
19kc/s transient, during the reception of a “mono” 
signal, from switching the decoding circuitry on. This 
is achieved by inserting a time constant of about one 


The additions to the original circuit are shown boxed and the 
capacitor to be removed is dotted. 


second in the feed to the base of Tr7 as shown in the 
diagram. This does not affect the performance with 
stereo reception but it does permit the signal input to the 
decoder to be increased by at least 12dB without any 
fear of mono signals being marred by transients. 
DaMER E. O’N. WADDINGTON 
St. Albans, 
Herts. 


A Dis-ztreh-sing Business 


THE answer to Mr. K. Smith’s problem of what to do 
about frequencies of less than 1 Hz (see May, p. 228) 
is that a frequency of, say, one cycle in 1,000 seconds 
could be described as 1 milli-hertz (mHz). Similarly 
the rest of the normal decimal terms like pico and nano 
can be used. This is much neater and more consistent 
than the current usage although I admit I would be 
surprised to find gramophone records being described 
as 750 mHz 18 cm singles. 
R. A. DERRY 


London, W.10. 
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Simple Audio Indicator 


Circuit described uses complementary multivibrators to produce a modulated 


pulse train. A novel method of producing printed circuits is briefly described. 


HERE are many applications for an audio in- 
dicating device that can give a more attracting 
indication than an electro-mechanical or visual 

one, particularly if it can produce a strong note from a 
small transducer in a compact package. Experiments 
have produced this simple circuit which produces a cheer- 
ful yet commanding tone for use as a door bell or, for 
these days of high-speed motorway cruising, it can 
save that dreadful sensation on discovering that one has 
motored just too Jong at 70 mile/h with no oil pressure in 
the engine. A continuous sounding note in a noisy 
environment is very easily ascribed to some other source 
of sound unless its amplitude is much greater than any 
other sound and is only really noticeable at the instants 
of its commencement and cessation, because of human 
sensitivity to change of environmental conditions. If 
the note is made to fluctuate, it becomes instantly distinc- 
tive and can be identified even if its amplitude is lower 
than other circumfusing sources. The device therefore 
uses two oscillators, one to produce the tone and the 
other to produce low-frequency modulation. 


BASIC CIRCUIT 


Consider the circuit of Fig. 1, neglecting for the 
moment the base-emitter voltage of Tr2 (i.e. assuming 
this to be zero while the transistor conducts), and suppose 
that a variable test voltage be applied at the emitter of 
Tr2 which is decreasing from a high positive value so that 
at first Trl and Tr2 are both cut off. Tr2 remains off 
until the voltage has decreased to the base potential set by 
R,, R, and R, (v;) when it begins to conduct. Regenera- 
tive action then occurs through R, and both transistors 
bottom. If now the test voltage is increased again, the 
pair remain bottomed until the voltage reaches the new 
level determined by R,, R, and R,, after the change of 
voltage across R, (v2), when they switch off. Thus the 


ee 


P. St. J. R. French is a 
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gree at the Polytechnic, 
Regent St., London. 
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circuit has a triggering characteristic with a definite 
differential band. If the test voltage is varied in sympathy 
with the collector voltage of Trl, but with a lag as pro- 
vided by R, and C,, the circuit will oscillate continuously 
to give the waveforms of Fig. 2. An important property 


Vs 


Fig. |. Basic circuit of com- 
plementary astable  multi- 
vibrator using single timing 
capacitor. 


Rs 


C, 


(a) 


Fig. 2. (a) Voltage across 
C, (b) Voltage across 
load (R,). 


(b) 


of this type of circuit is that no matter what the circuit 
conditions are at the moment of switch-on, the capacitor 
will always charge toward the correct switching level and 
the circuit will always begin to oscillate without the assist- 
ance of starting devices. In practice the current in C;, is 
controlled solely by R, during discharge but during the 
charging half-cycle it is controlled by R; as well as R; 
and is also affected by R, and R;. Allowance must be 
made for this in design to obtain the required mark to 
space ratio. The frequency of oscillation is principally 
controlled by the charging time of C, and coarse frequency 
control is made by selection of this component. Fine 
adjustment of frequency is given by changing the width of 
the differential band by small variations of R,—Fig. 3 (a). 

The mark to space ratio of the oscillator may be 
changed by variation of the average operating level of the 


‘base of Tr2 and so changing the relative charging and 
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TYPICAL C, DISCHARGE CURVE 


Bieees Nn <7---MEAN OPERATING LEVEL _ 
vel 


Fig. 4. Oscillator 
circuit arranged to 
give variable mark 
to space ratio. 


CONTROL 
VOLTAGE 


Fig. 5. Complete circuit of audible indicator. Closing Sw2 causes 
the tone generator:to sound without modulation. 


Fig. 6. Waveform of Fig. 2 (a) modified by use of poor quality electros 
lytic capacitor with high series resistance for Cy. 
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Fig. 3. (a) Variation 
of period with change 
of switching levels. 
(b) Waveform across 
C, resulting from dis- 
placement of opera- 
ting level of Tr2 base. 
(c) Change in mark 
to space ratio cor- 
responding to wave- 
form shown at (b). 


|<—__________ 2, ———________»| 


Fig. 7. Layout for novel printed circuit technique used. 


discharging times of C, as in Fig. 3 (b) and (c). Extremes 
of mark to space ratio can be obtained by limiting the 
maximum charge of C, with a parallel resistor, and if 
continuous control of the ratio is required from 0 to o, 
as for example in a power controller, the circuit would 
become as that of Fig. 4. In this circuit, if the differential 
band is chosen to be small compared with the maximum 
control voltage, minimum output (short “on ” time and 
long “ off” time) is obtained with zero control voltage 
and maximum output when the control voltage is approxi- 
mately equal to 


R 
8 < V~. 
R; Rs 
ate By 
R; + R; 
As a practical detail, this voltage has to be chosen so that 
the voltage drop remaining across R, at maximum output 
still gives sufficient current in R; to bottom Trl well. 


PRACTICAL ASPECTS 


The rectangular output waveform has a pronounced set 
of harmonic components whose relative amplitudes 
depend on the mark to space ratio, and a small change in 
this ratio produces a very obvious change of quality of 
note. As mentioned previously the change of mark to 
space ratio may be obtained by changing the operating 
level of the base of Tr2, which is where the output from 
the modulating oscillator is applied through R, (which 
therefore controls modulation depth), Surprisingly 
little modulation is needed and too much can spoil the 
effect. The most commanding tone was found experi- 
mentally to be between 2 and 3 kc/s, depending on natural 
resonance, a most helpful phenomenon in boosting output, 
with modulation at 10 c/s. 

The complete circuit (Fig. 5) has the additions of the 
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overswing diode D1, and the diode D2 which allows 
the tone generator to sound alone without modulation 
by closing Sw2 if a secondary indication is required. The 
capacitor C, is an optional extra included so that the 
device may be powered from a compact 9 V battery but is 
not needed if larger batteries are used. It will be noted 
that the capacitor C, is not returned to 0 V as C,; if it were 
there would be a significant delay after switch-on before 
the modulation began while it charged to the switching 
level. 

The choice of capacitor for C, is simple in theory 
but it was found in practice that a certain oriental make 
of miniature electrolytic capacitor had such a high series 
resistance that the ideal waveform of Fig. 2 (a) was 
modified to that of Fig. 6 and 8 »F had to be used where 
only a high-quality 44F capacitor would have done. 
When choosing push-button switches for Swl or Sw2 
it is well to consider the totally enclosed snap-action type 
which give the best reliability and the cleanest sounding 
attack. The type of transistors used is not critical at all 
except that the p-n-p ones should have current gains 
greater than 50, while for the n-p-n ones, silicon types are 
preferred and minimum gains of 15 at 1 mA are sufficient. 
Suitable types include the ACY18 and the 2S701 re- 
spectively. Advantage was taken of the base-emitter 
voltage of the silicon transistor used for Tr4 and the 
voltage drop across R,; to provide the polarizing voltage 
for C,. If a germanium transistor is used here an extra 
bias resistor may be needed. In the prototype the trans- 
ducer used was a moving-iron earphone insert and this 
made plenty of noise; in fact a small loudspeaker made 
rather too much. The volume can very easily be con- 
trolled by a resistor in series with the load of Trl. 


DENTIST'S BURR 
(Yein.o1a.TIP APPROX) 


Fig. 8. Unwanted parts of 
copper laminate may be 
milled out with small burr. 


Novel printed circuit technique. There is a very 
quick method of producing the layout of Fig. 7 on a 
copper-clad board. 

A dentist’s burr may be used with a high-speed drill 
to mill out unwanted copper. The copper-clad board 
can be slid about on the work platform to obtain a 
constant depth cut while the burr follows the lines shown 
on Fig. 7 (b). A spherical burr (about } in tip dia.) is most 
suitable for this because it chamfers the edge of the cut 
copper and leaves no roughness or stray material to 
bridge the gap. 

“There are various intriguing noises which can be 
obtained from the device by experiment and elementary 
modifications, such as the startling effect when the 
modulator function is changed to direct on-off switching 
of the tone generator. Perhaps a good criterion of 
effectiveness of any particular arrangement is the number 
of curious colleagues or relations one can attract to a 
given place with that arrangement! 


Solid-state Colour Receiver 


THE chassis used in British Radio Corporation’s 
recently announced range of 25-inch colour television 
sets (Ferguson “Colourstar,” H.M.V. “ Colourmaster” 
and Ultra “ Bermuda Colour”) is claimed by the makers 
to be the first all-transistor colour receiver in the 
world. The electronic design significance of this is, 
of course, that the company has now developd high 
power transistor circuits for line-scan/e.h.t., frame-scan 
and video output stages which have sufficient reliability 
and repeatability for mass-production in domestic equip- 
ment. The chassis uses 90 silicon transistors, of which 
only two are imported types. Designed to allow as 
much servicing in the home as possible, the set is prin- 
cipally made up from 10 replaceable printed-circuit 
modules—line timebase, e.h.t., convergence, field time- 
base and sound, chrominance, video, if., power supply, 
automatic degaussing, regulator—which are plugged 
into a rectangular chassis (no soldering is required) as 
shown in the illustration. 

The 100 volts or so of video drive needed for each 
gun of the shadow-mask display tube (Thorn-A.E.I.) 
is given by an output stage using two transistors in cas- 
cade, while the 25 kV e.h.t. for the tube is provided by 
a “jelly pot” line output transformer and a voltage 
tripler (a technique based on that used in the company’s 
recent monochrome sets). Regulation of the e.h.t. volt- 
age, normally performed by a special shunt stabilizer 
valve, is here achieved by a series transistor in the h.t. 
current supply to the line output stage, controlled by 
a tapped sample of the e.h.t. voltage. ost colour 
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receivers have only one extra viewer control compared 
with monochrome sets—saturation—but this chassis 
also provides what is called a “personal tint control.” 
By differential adjustment of voltages applied to the red 
and blue guns of the c.r.t. it is, in fact, possible for the 
viewer to vary the colour temperature of white from 
bluish-white through Illuminant “C” to sepia-white, 
but the control also serves to take up tracking errors 
between the guns which may develop after a period of 
use—again facilitating maximum servicing in the home. 


NEW 
PRODUCTS 


POCKET RECEIVER 


INTEGRATED and thin film circuits 
have been employed in the design and 
development of an M.E.L. pocket-sized 
communications receiver L.662 measur- 
ing 6X34 14in. Intended for a.m. and 
c.w. reception over the frequency range 
40 kc/s to 30 Mc/s it can also be em- 
ployed for s.s.b. Tuning is carried out 
by a digital frequency display, possess- 
ing the equivalent scale length of 300 
inches over the above-mentioned range. 
Fine tuning is achieved with a con- 
tinuously variable control knob. The 
first local oscillator is crystal locked at 
1Mc/s, the required harmonic being 
selected by an indexing mechanism 
geared to a precision variable capacitor 
in the oscillator circuit! The 1 Mc/s 
control also carries cams which by 
operating microswitches, automatically 
selects the necessary filters. The 
100 kc/s steps are crystal controlled and 
selected by switching in one of ten 
crystals. Both the 1Mc/s and 100 kc/s 
steps are selected by two indexing 
knobs. A crystal controlled b.f.o. is also 
built into this set. In addition to its 
function as a b.f.o. it can be used for 
calibrating the receiver. This is done 


by setting all controls to zero, disengag- 
ing a clutch on the fine tuning wheel, 
and tuning the oscillator for zero beat. 
The receiver is powered by two mercury 
cell batteries housed in a detachable 
plastic compartment which in very cold 
conditions can be placed in the 
operator’s pocket. In addition to sockets 
for wire aerials, a telescopic rod aerial is 
provided, and high impedance dynamic 
earphones of the “hearing aid” type 


are employed. The set is housed in a | 


sealed aluminium case with flush con- 
trols and terminals. M.E.L. Equipment 
Cc. Ltd., Manor Royal, Crawley, Sussex. 
WW 301 for further details 


Miniature Audiometer 


FOR screening tests of patients’ hearing, 
the United Kingdom Atomic Energy 
Authority have produced a small, cheap, 
audiometer based on an idea from the 
Audiology Research Unit at the Royal 
Berkshire Hospital. The main unit is 
small enough (5 x 23 X 1% in) to slip into 
the operator’s pocket. The speaker unit 
is 2X24 X11in, and can be concealed 
in one of the operator’s hands, thus 
fulfilling the requirements that a 
patient, especially a child, should not 
be distracted by the sight of the instru- 
ment. Three pure tones of 500c/s, 
2kc/s, and 4kc/s are generated. The 
intensity of each tone can be selected 
at levels of either 70 or 40dB above 
normal threshold one foot from the 
patient’s ear. Growth and decay rates 
of the tones are controllable, and these 
tates, frequency accuracy, harmonic 
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content, and intensity levels conform 
to British Standard 2980. The unit is 
powered by two 3-9V Mallory batteries. 
Patents Licensing Officer, U.K.A.E.A,, 
11 Charles II Street, London, S.W.1. 
WW 302 for further details 


TUNING FORK 
OSCILLATORS 


AS an alternative to the crystal oscilla- 
tor and divider, the Straumann precision 
tuning fork oscillator can provide relia- 
bility and temperature stability at low 
frequencies. Manufactured in Switzer- 
land, as the EMIO1 series, they are 
available from 1 to 5kc/s, with asso- 
ciated circuitry in a sealed steel can, 
overall dimensions 30mm _ square by 
51mm above chassis, and 13 mm below 
chassis projection. Series EM102 oscilla- 
tors are also enclosed in a steel can 
with international octal plug-in base. 
Frequencies available are 2c/s_ to 
5kc/s. Both the above series contain 
associated electronic circuitry and pro- 
vide an output of 4 V minimum pk-to-pk 
square waveform into a 10kQ load. 
The supply voltage required is 12V 
d.c. The EM103 series are basic oscil- 
lators without electronics, mounted in 
crystal cans with solder spill connections. 
Available from 500 to 5Skc/s_ with 
dimensions of 18mmxX8mm, _ height 
45 mm for 500-800 c/s units, and height 
38mm for units above 800c/s. Prices 
start at £13 8s. Claude Lyons Ltd., 
Instruments Division, Hoddesdon, Herts. 
WW 303 for further details 


Carbon Film Resistors 


MINIATURE carbon film resistors 
manufactured by ISKRA, Yugoslavia, 
are available in the U.K. from Guest 
Electronics, Ltd., of 78-86 Brigstock 
Road, Thornton Heath, Surrey. These 
resistors of the type UPM comply with 
IEC (Publication 115) 55/125/21 type 
IB. Offered in the range 4.70 to 
10 MQ, in two tolerances 5% and 10%, 
these resistors are available in 0.25, 0.5, 
1 and 2W ratings. The 0.25 and 0.5 W 


types are rated at 70°C and the 1 and 
2 W types at 40°C. Body colour is red- 
brown, and the ohmic values are marked 
according to the colour code system. 
Noise level measured in the 0.25 W type 
rises to 0.6“V/V at 10’Q, is less than 
0.82V/V at 10°© for the 0.5 W type, 
and is less than 1.24V/V at 10’Q for 
the 2 W resistors. Prices per 100, range 
from 7s 9d to £1 3s 6d. 

WW 304 for further details 
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Galvanometer 


EACH of the moving coil galvanometers 
ir. the K100 series by Walden Precision 
Apparatus Ltd. possesses a scale length 
of 180mm; magnetic and electrostatic 
screening; slow motion zero setting (74 
turns of the zero knob moves the light 
spot from one end of the scale to the 
other); and oil bead damping. This 
series employs a double reflecting optical 
system for increased sensitivity and 
linearity, the equivalent pointer length 
being 42cm. The light source is a kryp- 
tor: low voltage 1A bulb, and the gal- 
vanometer mirror is a spherical type of 
11cm focal length. The pretwist of 
the suspension is said to be unique, offer- 
ing zero stability. The coil is wound 
with non-magnetic or spectrographically 
pure copper wire, and is bonded in 
epoxy resin. Current, voltage and bal- 
listic sensitivities vary according to the 


galvanometer selected; this is also true | 


of the critical damping resistance, gal- 
vanometer resistance (direct and series), 
current and flux constants. Periodic time 
is 2 seconds for each model. Walden 
Precision Apparatus Ltd., Shire Hill, 
Saffron Walden, Essex. 


WW 305 for further details 


TAPE CONVERTER 


CONVERSION of characters on paper 
tape to characters on magnetic tape can 
be carried out on the tape converter 
model 1720 by the Digi-Data Corpora- 
tion, U.S.A. Stated to be capable of 
transcribing 2,500,000 characters in an 
eight hour shift, it converts any code on 
paper tape to magnetic tape written in- 
crementally at 200 or 556 characters 
per inch. These code translations in- 
clude any input character code to any 
output character code, translation of 
non b.c.d. codes such as Teletype, to 
IBM-BCD or similar codes, and check- 
ing for parity and error conditions. This 
instrument reads all types of punched 
tape, photo-electrically at 100 charac- 
ters per second, and loading of fresh, 
paper and magnetic tape reels takes less 
than 1 minute. Marketed by Scientific 
Furnishings Ltd., Terminus Road, Chi- 
chester, Sussex. 

WW 306 for further details 
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TAPE RECORDERS 


THE 800 series solid-state tape recorders 
from Crown International of Elkhart, 
Indiana, U.S.A. are now available in the 
U.K. from Carston Electronics Ltd., 
Oakley Rd., Chinnor, Oxfordshire. These 
recorders are available as full, half or 
quarter track models for mono or stereo 
operation and have been designed for 
use as either a professional audio- 
recorder or as an industrial instrumen- 
tation recorder, for which special low 
crosstalk heads can be supplied. Modu- 
lar construction enables the playback 
panel to be offered as a separate self- 
contained unit for building into custo- 
mers’ systems. Three speeds—15, 73 
and 33 i.p.s.—are standard but other 
speeds can be supplied to order. Typical 
performance figures at 15 ip.s. for a 2- 
channel, half-track recorder include a 


frequency response of within +2dB> 


from 50 to 30,000c/s, wow and flutter 
better than 0.06% and a signal-to-noise 
ratio better than 60dB. Features of 
800 series recorders are highly efficient, 
non-jerk brakes, photocell automatic 
stop, four input-mixing extended-range 
tone controls, a manual cue and edit 
control and comprehensive monitoring 
facilities. Accessories available include 


a remote control unit for all transport 
functions, automatic repeat/rewind de- 
vice and a floor console. Designed for 
free standing or 19in rack mounting, the 
800 series Crown recorders have a power 
consumption of about 230 watts. Prices 
from £683 to £1,490. 


WW 307 for further details 


GaAs LASER 


THE radiation source for the laser unit 
Type MLBI1 by Photain Controls Ltd., 
is a gallium arsenide diode and this 
produces a pencil beam (16° wide), 
which is then collected and focused by 
a lens system. A transistor oscillator 
is used to generate 350V d.c., which 
charges non-inductive capacitors. These 
discharge through the diode at a fre- 
quency which may be selected from 
between 10 to 300c/s. The resultant 
infra-red pulsed beam (about 9000 A) is 
directed onto a receiver unit and. passes 
through a collector lens, to a tuned 
circuit via a solar cell. The tuned circuit 
is selected to respond only to the fre- 
quency of the oscillator in the projector 


unit: Should the beam be interrupted, 
a relay energized by the tuned circuit 
will relax, providing changeover of con- 
tacts for external control circuitry. 
Capable of projecting a beam up to 500 
feet, this control system is intended for 
use as a burglar alarm and for industrial 
security, and to control installations in 
interior or exterior environments, since 
it is not affected by natural or artificial 
ambient lighting conditions, or by con- 
densation or weather conditions. The 
price is £75 per set. Photain Controls 
Ltd., Randalls Road, Leatherhead, 
Surrey. 


WW 308 for further details 


Moving-coil Microphone 


SAID to be the first microphone to use 
separate moving-coil systems for high 
and low frequencies, the A.K.G. D202 
dynamic two-way instrument has the 
frequency range of 20c/s to 18kc/s, 


| and it remains cardioid independent of 


frequency. It has a bass attenuation of 
0 to 20 dB at 50c/s, and a sensitivity of 
0.18mV/bar. Impedance is 2000 
+15 % and —30%. It has a sintered 


metal front end for the rejection of dust 
wind noise and magnetic particles. 
Available with DIN standard connector 
(D 202CS) or international Cannon con- 
nector (D 202ES). The price is £30. 
Politechna (London) Ltd. Eardley 
House, 182/4 Campden Hill Road, 
London, W.8. 


WW 309 for further details 


307 


: 


Sahin Cee 


V.H.F. Transmitt 


FOR ground use in_ airline 
operations rooms, air traffic 
control, and business aircraft 
users’ sites, the Park Air Elec- 
tronics 50Z is a complete 
ground _ station installation, 
consisting of transmitter, 
receiver, aerial system and 
microphone. The crystal-con- 
trolled receiver and transmit- 
ter both conform to I.C.A.O. 
and I.T.U. 50 kc/s channelling 
requirements. The receiver is a double 
conversion superhet, with a single crystal 
controlled channel working over the 
frequency range 118 to 136 Mc/s, and 
it has a sensitivity which lifts the elec- 
tronically adjustable squelch at 1 pV. 
Signal to noise ratio is better than 
10 dB at 2V input over the frequency 
range. The output of 2W fed into an 
8in loudspeaker has less than 10% 
distortion. All spurious responses are 
better than —65dB. The am. trans- 
mitter is single channel, crystal con- 
trolled, amplitude modulated, with all 


stages metered including an r.f. output 
monitor. The r.f. output is 8 W maxi- 
mum,.and the frequency stability better 
than 0.005% over the range —20° to 
+70°C, The modulation has automatic 
limiting at 80% on positive peaks. Hum 
and noise are better than —40dB at 
30% modulation. Complete with micro- 
phone, 60ft of matched coaxial feeder 
cable with matching plugs and sockets 
the price is £128 10s. Park Air Elec- 
tronics, 22a High Street, Stamford, 
Lincolnshire, 


WW 310 for further details 


LOW-POWER MINI-OSCILLATOR 


NEW temperature stabilization techni- 
ques are employed in the Marconi Type 
F3180 miniature 1 in X 1 in X3 in oscilla- 
tor which has a short-term stability of 
1 part in 10® averaged over 1 second. 
This unit is designed to operate over 
the temperature range —55 to +90°C 
and can be supplied preset to any fre- 
quency between 10 and 15 Mc/s. A 
quartz crystal in diameter is cold 
welded into a TO-5 transistor can, with 
a sensitive microcircuit heating element. 
This can is then placed in an evacuated 
glass envelope to insulate the circuit 
from environmental temperatures. Tem- 
perature stabilization is achieved by a 
micro-miniature amplifier controlled by 
a thermistor bridge input stage. 
Thermal losses through the structure 
holding the can inside the tube have 


been reduced to a minimum, and the | 


wires connecting the crystal to the rest 
of the oscillator circuit are made of 
platinum (which maintains good electri- 
cal conduction and rigidity even when 
fine drawn) to reduce thermal conduc- 
tion. The oscillator circuit incorporating 
solid state devices, is constructed on 
printed circuits. A trimmer permits 
the frequency of the oscillator to be 
adjusted in order to compensate for 
ageing effects over 10 years. 

Power consumption is 500mW at 
—55°C (worst outside temperature con- 
dition). Long term stability is +5 parts 
in 10° over six months, The power 
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supply required 
is 12Vd.c. +5% 
and the F3180 
will provide a 
sinusoidal out- 
put of 1 V pk to 
pk into a load 


impedance of 
502. Marconi 
Co. Ltd; 


Chelmsford, 
Essex, 


WW 312 for further 
details. 


Contact Cleaner 


A LOW toxic solvent CO contact cleaner 
by Corrosion Abolition Ltd., evaporates 
rapidly and is said to leave no residue. 
Intended for use with delicate, high pre- 
cision electronic instruments, it will re- 
move greases and oils, from metal, 
plastic, painted, varnished, and plated 
surfaces with little or no solvent action 
on the base material. Particularly re- 
commended for use in regular mainten- 
ance and cleaning of low-voltage equip- 
ment this cleanser is non-flammable, and 
remains stable in the presence of alco- 
hols already used for cleaning purposes. 
It will not decompose at temperatures up 
to 300°F. The toxicity is 1,000 p.p.m. 
Corrosion Abolition Ltd., Camey House, 
Horton Road, West Drayton, Middlesex, 
WW 311 for further details 


CROSSHATCH 
AND DOT GENERATOR 


THE main application of the V75A 
pattern generator is that of convergence 
checking and correcting in colour tele- 
vision receivers, although the graticule 
or crosshatch pattern can be used to 
display linearity faults in the timebases 
of monochrome: receivers. The out- 
put of this instrument may be directly 
connected to the aerial input of the 
receiver. A front panel switch selects 
625 or 405 line generation, while the 
field frequency is tricgered by the mains 
supply frequency. The r.f. output via a 
75Q coaxial lead, is continuously vari- 
able in frequencies from channels 6 to 
13 in the v.h.f. band, and channels 29 
to 43 in the u.h.f. band. By adjustment 
of front panel controls, the crosshatch 
can be varied from 5 to 25 lines, and 
dots are derived from the intersections 
of the crosshatch pattern. This instru- 
ment weighs 91b, and costs 75 guineas. 
Video Circuits, 101 Salisbury Road, 
Barnet, Hertfordshire. 

WW 313 for further details 


Full-track Magnetic Heads 


EXTERNAL dimensions of the Mini- 
flux magnetic heads for use in profes- 
sional studio and film equipment are 
identical to those for half-track opera- 
tion. However to meet the more exact- 
ing requirements of broadcast authorities 
and others, the linearity of replay res- 
ponse at low frequencies has been im- 
proved, so that deviations from the 
expected 6dB/octave straight line do 
not exceed 1 dB, even at a tape speed of 
15in/s. Record and replay heads FNS 
and FM5 nave inductances of 30 and 


100 mH respectively at 10kc/s and both 
heads have a gap of 54m. The FRI10 
record head has an inductance of 7 mH 
at 10kc/s, and a gap of 10um. Two 
versions (the LF4VS and LF6V) of full- 
track erase heads have three and two 
field erase systems respectively. Erase 
currents are 125 and 70 mA, and maxi-: 
mum erasure is -78dB and -70dB 
respectively; this erasure relates to 
330 c/s at 7-5in/s. Miniflux Electronics 
Ltd., 8 Hale Lane, London, N.W.7. 

WW 314 for further details 
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quality equipment 


—Vortexion 


The 12-way electronic mixer has facilities for 
mixing 12 balanced line microphones. Each 
of the 12 lines has its own potted mumetal 
shielded microphone transformer and input 
valve, each control is hermetically sealed. 
Muting switches are normally fitted on each 
channel and the unit is fed from its own 
mumetal shielded mains transformer and 
metal rectifier. 


FOUR-WAY ELECTRONIC MIXER 


This unit provides for 4 independent channels electronically mixed without “‘ spurious break through,” microphony 
hum and background noise have been reduced to a minimum by careful selection of components. The standard 
15-50 ohm shielded transformers on each input are arranged for balanced line, and have screened primaries to 
prevent H.F. transfer when used on long lines. 


The standard 5 valve unit consumes only 18.5 watts, H.T. is provided by a selenium rectifier fed by low loss, low 
field, transformer in screening box. The ventilated case gives negligible temperature rise with this low consumption 
assuring continuance of low noise figures. 


20,000 ohms is the standard output impedance, but the noise pick-up on the output lines is equivalent to approxi- 
mately 2,000 ohms due to the large amount of negative feedback used. 
For any output impedance between 20,000 ohms and infinity half a volt output is available. Special models can be 


supplied for 600 ohms at equivalent voltage by an additional transformer or 1 milliwatt 600 ohms by additional 
transformer and valve. 


The white engraved front panel permits of temporary pencil notes being made, and these may be easily erased when 


required. The standard input is balanced line by means of 2 point jack sockets at the front, but alternative 3 point 
connectors may be obtained to order at the rear. . 


Mixer for 200-250V AC Mains ae ae dis = .. £40 8 6 
Extra for 600 ohm output model .. ae Ee z% a £2F 18. 6 
Extra for 600 ohm 1 milliwatt output ‘ ais ao 223: 0:6 


Size 183in. wide xX 1liin. front to back (excluding plugs) x 6}in. high. 
Weight 22lb. 


THREE-WAY MIXER and peak programme meter, 
for recording and large sound installations ete. 


This is similar in dimension to the 4-Way Mixer but has an output meter indicating transient peaks by means of a 
valve voltmeter with a 1 second time constant in its grid circuit. 


The meter is calibrated in dBs, zero dB being 1 milliwatt-600 ohm (.775V) and markings are provided for + 10dB 
and —26 dB. A switch is provided for checking the calibration. A valve is used for stabilising the gain of this unit. 
The output is 1 milliwatt on 600 ohms for zero level up to +12 dB maximum. An internal switch connects the 
output for balance, unbalance, or float. This output is given for an input of 40 microvolts on 15 ohms. 


An additional input marked “ Ext. Mxr.” will accept the output of the 4-Way Mixer converting the unit into a 7-Way 
controlled unit. This input will also accept the output of a crystal pick-up but no control of volume is available. 
The standard input is balanced line by means of 3 point jack sockets at rear but alternative 2 point connectors may 
be obtained to order at the front or rear as desired. 


The 8 valves and selenium rectifier draw a total of 25 watts. 
P.P.M. for 200-250V AC Mains... aa es ae . Price on application 
Size 18}in. wide x 11}in. front to back (excluding plugs) x 64in. high. 
Weight 231b. 
10/15 watt Amplifier with built-in mixers. 
30/50 watt Amplifier with built-in mixers. 
2 x 5-way stereo mixers with outputs for echo chambers, etc. 


Full details and prices on request. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 


Telephone: LiBerty 2814 and 6242-3-4 Telegrams: “ Vortexion London S.W.19.” 
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(a) (b) 


The same as (a) 


Electronic design 


with foreign travel 


engineering for 


automatic check-out 


thrown in. 


equipment. 
And a settled life 
at Hatfield, Herts. 


We're offering both. 


Both of these people will be working on T.R.A.C.E., the only automatic check-out 
equipment that is in civil airline use, The customer list already includes B.O.A.C., B.E.A., 
Pan Am, and Alitalia. And there's more to come. 

Mr (a) (qualifications: H.N.C. or equivalent) will be working on the circuit and system 
design involved in adapting the basic concept of T.R.A.C.E. to particular applications 
in civil and military aviation. And, through micro-electronics, to industrial applications. 
He will be based at Hatfield. 

Mr (b) (qualifications: H.N.C. or equivalent, or broad experience in electronics design) 
will take the test specification of a component or system, convert it into the special 
language needed for T.R.A.C.E. and design the networks to connect T.R.A.C.E. with 
the systems to be tested. He will then travel to the customer's location to see the job 
through the proving phase. 

How’s it sounding to you? Here’s some more detail. : 

On either job your salary will be decided by the experience you have to offer. In 
each case it starts at a healthy sum. If you take job (b) and comes a time you want to 
settle down, you can transfer to job (a). And vice versa. 

If you're married and are wondering about the bother of moving we'll be glad to help. 
Financially and otherwise. 

Think you can fill the bill? Telephone Tom Lamb at Hatfield 2300 Ex 181, or write to 
the Personnel Manager, (7), Hawker Siddeley Dynamics, Hatfield, Hertfordshire. 


bites SIDDELEY 
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Low Current 
Thyristor 


THYRISTORS designated IRC 20 to 
IRC 60 by International Rectifier, Hurst 
Green, Oxted, Surrey, are for use in 
low power applications such as logic 
switching, static relays and a.c. power 
supplies. They are rated at 1.3 A average 
(2A rm.s.) up to 60°C with a surge 
rating of 60 A for 10ms. Available with 
PRV/PFV gradings of 200, 400, and 
600 V. These devices are constructed to 
TO-8 outline and are hermetically 
sealed. 

WwW 315 for further details 


PLUGS AND SOCKETS 


SUB-MINIATURE plugs and sockets 
with p.t.f.e. insulation are available from 
Oxley Developments Co. Ltd., Ulver- 
ston, Lancashire. The plug and socket, 
known respectively as 30P/093 and 
30S/093, have their metal components 
made of heavily silver-plated brass and 
the overall lengths of plug and socket 


are 0-440in and 0-380in, respectively. ; 
The bush for mounting the socket is _ 


inserted into a 0-093 in plain punched 
or drilled hole in the chassis, and the 
socket is then pressed firmly through 
the bush, expanding it. Working voltage 
is 1-3kV d.c. with a breakdown voltage 
of 5kV d.c. The current rating is 5A 
with a corresponding 10°C rise in tem- 
perature. Insulation resistance is 


greater than 210° MQ. 
WW 316 for further details 


WIRELESS WORLD, JUNE 1967 


_ for visual 


Circuit Inspection Aid = | 


STATED to be several 
times faster than any 
other known method 
inspection 
processes, the Vision 
Comparascope has 
been designed specific- 
ally for inspecting 
assembled printed cir- 
cuit boards for miss- 
ing, reversed, mis- 
placed or incorrectly 
assembled § compon- 
ents, and checking that 
they are visually 
identical in all respects 
with an original. Im- 
ages from both the 
master component, and the work to be 
inspected, are required by the operator 
through twin optical paths. Both images 
pass through polarizing filters, then 
through a rotating analysing disc. Thus 
the operator receives repeated images 
first of the master and then the work 
under inspection. This happens at a 
speed controllable by the operator, 
eliminating the need for successive eye 
transfer between two objects. Illumina- 
tion is by fan-cooled quartz iodine lamps 
with a life of about 1,000 hours. The 
lights are collimated through a series of 
lenses, and offer shadow free illumina- 
tion. Each lamp unit is fitted with inde- 


pendent rheostat so that the lights may 
be balanced to suit individual require- 


ments. A binocular attachment is avail- 
able with magnification of 5:1, and is 
intended for examining miniature and 
micro-miniature components. The 
maximum inspection area is 12in x 12in 
with standard co-ordinate table, and 
field size is 6in X6in at any table posi- 
tion. Operation is from 240 V or 110V 
a.c., the price is £875 and the binocular 
attachment complete with mounting 
facilities is £85. Vision Engineering 
Ltd., Send Road, Send, Woking, Surrey. 


WW 317 for further details 


AUTOMATIC LOADING TAPE RECORDER 


EACH one of the solid state stereo 
recorders in the 1100 Series by Ampex 
is said to take only two seconds to load 
with a reel of tape, pull the tape through 
the head assembly and put it in the 


Silicon Planar 
Transistors 


FERRANTI ZTX300 series are general 
purpose, silicon n-p-n planar transis- 
tors. Collector-emitter voltage ratings 
are from 20 to 45 V, typical gain-band- 
width product is 300 Mc/s, and a typical 
output capacitance is 4pF. The 
ZTX310 series silicon n-p-n planar 
switching transistors are intended for 
high-speed, low-current logic applica- 
tions. They possess collector current 
ratings in the range 1 to 100 mA. Typical 
storage times are from 8 to 15ns. 
Operating temperatures for all types is 
—55 to +125°C with a power rating of 
250mW. These devices are epoxy 
encapsulated and meet the requirements 
of MIL-STD.202C.  Ferranti Ltd., 
Gem Mill, Oldham, Lancs. 


WW 318 for further details 


“ magic slot” (automatic threading). The 
recorder is then ready for playing. 
Automatic reverse (another feature of 
these recorders) permitting a play-back 
of tape unattended for up to 9 hours, is 
achieved by the addition of inaudible 
reverse signals at any desired point on 
the track. There are three tape speeds 
1Z, 33, and 74in/s. Record level VU 
meters and controls are provided for 
each channel. Dual capstan drive is 
stated to reduce wow and flutter to 
inaudible levels even at lgin/s. Wow 
and flutter measured to A.S.A. standards 
is 0.15 % at 74in/s and 0.2 % at 33 in/s 
on all machines. The overall record/ 
reproduce frequency response of the 
pre-amplifiers is 50c/s to 15kc/s 
+4dB at 74in/s and 50c/s to 7.5 kc/s 
+4 dB at 3} in/s. 
version with pre-amplifiers only, Model 
1160 is a portable deck with pre-ampli- 
fiers and power amplifiers, and -is 
supplied with a microphone. The 1165 
model is similar to 1160, except that this 
unit is mounted in an oiled walnut 
cabinet for bookcase or table display. 


Ampex International, 72 Berkeley 
Avenue, Reading. Berks. 
WW 319 for further details 
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Model 1150 is a deck... 


NE Ge 


INTEGRATED DTL circuits in the 
930 range are now available from Texas 
Instruments Ltd. in a moulded plastic 
package. This series is intended for 
operation in the temperature range 0° 
to 75°C, and is designated Series 
15830N. The complete group of eleven 
DTL circuits is available in the moulded 
package, including dual, triple, and 
quadruple gates, buffers, expanders, 
binary elements, and a one-shot. The 
transfer moulded plastic packages has 
14 plug-in pins on 100-mil centres for 
fast, economical flow-soldering and wire- 
wrap techniques. The two rows of pins 
are 300 mils apart, providing sufficient 
space to run earth and power-supply 
strips directly under the body of the 
package, The rigid plug-in pins are 
adaptable to high-speed automatic or 
manual insertion techniques. The solid 
moulded construction provides maxi- 
mum _ protection against shock and 
vibration. Good heat dissipation (70° 
C/W in free air) results from full contact 
of the moulding compound around. the 
silicon bar. The package meets or ex- 
ceeds .MIL STD 202C, Method 106B 
for moisture protection. Typical gate 
propagation delay for Series 15830N 


DTL Integrated Circuits 


is 25ns, power dissipation is 5 mW, 
there is a fan-out of 8, d-c noise margin 
is 750 mV, and supply voltage is 4.5 to 
5.5V. Integrated circuits in the 930- 
DTL configuration are also available in 
the standard TO-84 14-pin flat pack for 
operation over the full military tempera- 


‘ture range of —55° to +125°C. Texas 


Instruments Ltd., Manton Lane, Bed- 
ford, England. 


WW 320 for further details 


A.C. Thyristors 


FOLLOWING a recent agreement with 
Electronic Control Corporation of Texas, 
a range of a.c. semiconductor switches 
is now available from Claude Lyons Ltd., 
of Valley Works, Hoddesdon, Herts. 
Known as Quadrac, the device is a multi- 
layer bi-directional switch with trigger 
and an ceptional built-in bi-directional 
trigger (negative resistance) diode. The 
devices are intended for application in 
a.c.. power control circuits. 

Current ratings (r.m.s.) of 3, 5, 10 and 
15A are available with breakover volt- 
ages of 200, 400 and 500 V. We under- 
stand, however, that a 7 A range has also 
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been introduced and that the 3 A range 
has been up-rated to 4A. Typical trig- 
ger diode breakover voltage is 45 +5V 
and the capacitor value required is 
0.1;F. Holding current for the low- 


current devices is 7mA and 12mA for | 


the higher-current types. Trigger po- 
tential should be in phase (same polarity) 
as that across the device or, if this is 
not possible, the trigger potential should 
be negative. The switches are available 
in either a press-fit housing or TO-3 
case. Typical price are: for a 500 V, 
15 A type with trigger diode and in a 
TO-3 case—about 125s for 100 up; and 


for a 200V, 3A press-fit type without | 


trigger diode—about 23s for 100 up. 


WW 321 for further details 
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COLOUR GENERATOR 


MANUFACTURED in the U.S.A. by 
Mercury Test Instruments, the Model 
1900 colour generator is intended for use 
in installing and servicing colour tele- 
vision receivers. Designed with solid - 
state circuits, it provides line width 
adjustments, permitting selection of ver- 
tical and horizontal line thickness, or 
dot size, Separate horizontal and ver- 
tical bars indicate the area where there 
is inaccurate convergence, and a crystal 
controlled rainbow colour display en- 
ables colour circuits to be tested and 
adjusted. This unit can be connected 
directly to the aerial socket, so that most 
tests can be carried out without having 
to open the set. Department “E”, 
Singer Products Company Inc., 95 
Broad Street, New York, N.Y. 10004, 
U.S.A. 

WW 322 for further details 


MUMETAL 
PERMEABILITY 


MUMETAL manufactured by Telecon 
Metals of Crawley, Sussex, is now avail- 
able in three different guaranteed mini- 
mum initial permeabilities. Standard 
Mumetal and Mumetal 40 (CT grade) 
both havea guaranteed m.i.p. of 40,000. 


| Mumetal 60 has a m.i.p. of 60,000. The 


prefix “super” previously used for 
Mumetal 60 will in future be restricted 
to Mumetal having a guaranteed m.i.p. 
of 100,000, e.g. Supermumetal (100,000). 
WW 323 for further details 


NEON or incandescent lamps are em- 
ployed in the TEC-LITE indicator 
(STL series) manufactured by the 
Transistor _ Electronics Corporation, 
U.S.A, Transistor controlled from low 


| level signals present in discrete com- 
| ponents or integrated circuits, it is’ in- 


tended for use where many indications 
are required in a small area, and the 


-Subminiature Indicator 


permanently wired-in neon or incan- 
descent Jamp will operate from signals 
as small as 0.5 V and a current of 0.7 mA. 
The -overall length is 1}in, and the 
lamp, transistor, and related circuitry are 
contained in a case of 0.360 in diameter. 
U.K. agents Litton Precision Products, 
503 Uxbridge Road, Hayes, Middlesex. 


WW 324 for further details - 
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STRAIN GAUGE 
POWER SUPPLY 


A POWER supply and bridge balance 
unit for strain gauges by Intersonde 
Ltd., The Forum, High Street, Edgware, 
Middlesex, is available in single- and 


six-channel form. It is .intended to 
energize transducers such as resistive 
strain gauges connected either in half or 
full bridge configurations. It will pro- 
vide stabilized d.c. excitation of up to 
24V. The six-channel version features 
six identical and fully floating d.c. sup- 
plies. These units also have controls in 
the form of high resolution multi-turn 
helical potentiometers for adjusting the 
span and zero of a transducer. Shunt 
calibration facilities are also provided, 
and enable a choice of two internal high- 
stability resistors to be switched across 
one transducer bridge-arm to produce a 
known amount of bridge unbalance, and 
hence transducer output. The units 
operate from 200/250 V, 40-60¢/s, and 
have an output voltage stability of better 
than 0.1% for a +10% change in mains 
input. The units will produce an out- 
put current of up to 100mA over the 
operating temperature range 0-60 BG: 
WW 325 for further details 


a 

Static Inverter 

THE inverter 606/ST/1250/B by In- 
dustrial Instruments Ltd., is for use in 
energizing tape recorders, computers, 
outside broadcast and television equip- 
ment, oscilloscopes, power tools, and a 
variety of industrial and military equip- 
ment. This instrument, employing 
thyristors, inverts a d.c. input of 24V to 
produce a mains-type output of 240 V 
a.c. stabilized at 50c/s +1%. Additional 
features include protection against short 
circuit and reversal of input polarity, 
and the abilitv to accept a wide input 
voltage swing (20 to 30V d.c.). The 
power circuit is designed to enable satis- 
factory starting of motors of poor power 
factor. Dimensions are 21 in X18 inx 
14in. Industrial Instruments Ltd., 


Stanley Road, Bromley, Kent. 
WW 326 for further details 
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BULGIN 


STAND 


R.E.C.M. 


NO. 301 


PRECISION 
ELECTRONIC 
COMPONENTS 


F. EXHIBITION 


NEW LINES DISPLAY 


List No. D.927 

Pyramid lens Neon 
Signal lamp 110 or 250V 
working, amp tags. 


List No. S.802/2 

Push operated 2 x 
S.P.C.O. Micro Switch 
with shielded button and 
legend. 


List No. K.544/K.S.1. 

* Multi-design ’ collet 
Knob fixing with spin 
decor cap and Skirt. 


List No. SM.320 

Key operated moulded 
body switch, tags or 
terminals. 


List No. SM.254 
Moulded body Switch, 
semi-rotary operation, 
tags or terminals. 


List No. P.561 

Miniature high — safety 
shrouded three-pin con- 
nector, also 4-pin version 


List No. D.882 

Large surface mounting 
Message Indicator, takes 
S.B.C. lamps. 


= 


Ummm 5 


—— 


List No. S.803 

2 x S.P.C.O. Switch with 
first and second contact 
sequence. Patent app. 
for. 


List No. K.539/B.P.35 
One of nine turned alu- 
minium alloy instrument 
control knobs. 


List No. D/S.766 
Iluminated ‘ Press-to- 
test’ Switch L.E.S. lamps. 
Two types available. 


List No. K.531 


Bold Pointer Knob Collet 
fixing to gin. shafts. 


List No. SM.593 
Latest addition to moul- 
ded switch ‘range, slide 


action, tags or terminals, 


List No. D.883 
Surface Mounting twin 
Jens mains Signal Lamp. 
Various colours, 


List No. S.591/P.O.T. 

‘Amp’ type tags now 
available on many 
Switches, Slikaction illus. 


List No. D/S.950-1 

Illuminated Semi-Rotary 
Switch, low voltage fila- 
ment lamp or mains neon. 


IN & CO. LTD. BYE PASS RD. BARKING, ESSEX, TEL: 01-594-5588 
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List No. D/S.940 

2 x S.P.C.O. illuminated 
push-operated Micro- 
Switch, L.E.S. bulbs. 
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LITERATURE RECEIVED 


Information on manufacturers of semiconductors and valves 
is tabulated in the nine-page guide from the Electronic Valve 
and Semiconductor Manufacturers’ Association (V.A.S.C.A.), 
and the British Radio Valve Manufacturers’ Association 
(B.V.A.). Valves and tubes range from backward-wave 
oscillators through gas-filled spark gaps to masers and gamma 
ray radiation detectors. Semiconductor devices are covered 
from avalanche diodes to thin film integrated circuits. Other 
electronic devices include dry reed switches, ferrite com- 
ponents, and strain gauge elements. Twenty-four manufac- 
turers in the U.K. are cross referenced to these products. 


V.A.S.C.A., Mappin House, 156 Oxford Street, London, W.1. 
WW 327 for further details 


“Reliability of AEI Semiconductors,” Publication 4450-257, 
is an eight-page report on voltage reference diodes. Descrip- 
tions of the types of environmental and life tests that these 
diodes undergo are supported by a series of nine graphs 
which plot the variations of reference voltage against time 
during these particular tests. Associated Electrical Indus- 
tries Ltd., Electronic Apparatus Division, Semiconductor 


Department, Carholme Road, Lincoln. 
WW 328 for further detaits 


Neumann Condenser Microphones is the title of a catalogue 
of condenser microphones, accessories, calibrating standard 
microphones, microphone mixing transformers, filters, booms 
and overload protectors. This 25-page publication, and 
literature on other equipment such as transistor studio ampli- 
fiers, and disc-cutting lathes, are available from F. W. O. 


Bauch Ltd., Holbrook House, Cockfosters, Barnet, Herts. 
WW 329 for further details 


Design rules for employing Series US-0900 Unicircuit inte- 
grated circuits are now available from the Technical Litera- 
ture Service, Sprague Electric Company, Marshall Street, 
North Adams, Massachusetts, U.S.A. These rules are 
included in the 20-page Sprague Engineering Bulletin 25075, 
which also gives a summary of mW resistor-transistor logic, 
noise margins, propagation delay, power consumption, and a 


description of various applications. 
WW 330 fer further details 


Abridged data on valves and accessories is given in the 
English Electric Valve Company’s 1967 brochure. ‘These 
products include industrial thyristors, TR and TB cells, tele- 
vision camera tubes, image intensifiers, storage tubes, gas 
lasers and vacuum capacitors. Also included in the 72 pages 
is an equivalents index of all E.E.V. types, their CV numbers 
and other manufacturers’ types which they may replace. 
This guide is obtainable by making a written application on 
company notepaper to the Press Officer, English Electric 


Valve Co., Ltd., Chelmsford, Essex. 
WW 331 for further details 


Bulletin C-121R on solid-state choppers in the Airpax series 
PM, gives their switching and drive characteristics. This in- 
formation sheet also indicates typical applications of these 
phase modulation choppers—which employ toroidal trans- 
formers—and the environmental conditions in which these 
high-signal isolation devices operate. Airpax Electronics 
Incorporated, Cambridge Division, Cambridge, Maryland 


21613, U.S.A. 
WW 332 for further details 


Quarndon Electronics (Semiconductors) Ltd., Slack Lane, 
Derby, have issued a summary of Texas Instruments 
SILECT transistors stocked by them. These include fast 
switching n-p-n and p-n-p devices, f.e.ts, and unijunction 


“types. 
WW 333 for further details 
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Electronic components manufactured by A. B. Metal Pro- 
ducts Ltd. are described and illustrated in the 13-page “AB 
Short Form Catalogue.” Products of the Wolsey Electronic 
and Smart & Brown Connector Divisions are included. 
Potentiometers, power resistors, a wide range of switches, 
miniature d.c. motors, television tuners, aerials and multipin 
connectors are all mentioned in this publication of which 
there is a French edition. A. B. Metal Products Ltd., Aber- 


cynon, Glamorgan, Wales. 
WW 334 for further details 


Silicon power transistors in complementary pairs—pérmitting 
designers to dispense with driver transformers and associated 
components in many applications—are fully described in the 
publication “ Mounting Procedure and Thermal Aspects of 
Plastic Power Transistors” by Motorola Semiconductors, 


York House, Empire Way, Wembley, Middlesex. 
WW 335 for further details 


Training courses on circuit principles, recalibration pro- 
cedures, and maintenance techniques are described in the 
four-page Tektronix brochure, Training Courses 1967. In- 
formation is provided on the booking procedures for the 
courses that are conducted throughout the year at the . 
European marketing headquarters, Channel Islands. From 


Tektronix U.K. Ltd., Beaverton House, Harpenden, Herts. 
WW 336 for further details 


An introduction to, and an explanation of the SI units 
(Systéme International d’Unités) which are coming into 
international use, are explained in the new B.S.I. 21-page 
publication The Use of SI Units, (reference PD 5686) price 
2s. It introduces the six basic SI units at a time when 
the U.K. is changing to the metric system, and when 23 
countries have already, or are about to make the SI the 
only legal system of measurement. Conversion from imperial 
to metric units is briefly discussed, and appendix A has been 
specially prepared for British industry, since it covers 
and tabulates both SI and other units. Appendix 
B defines derived SI units with special names, appendices 
C, D, and E also offer much pertinent information. Also 
available is an improved and cheaper version of the inch/ 
metre conversion slide marketed by B.S.I. With it, rapid 
conversions can be carried out from imperial to metric 
and metric to imperial units of length, area, volume, mass, 
force, pressure and stress, capacity and temperature. It 
also converts Birmingham, British Standard Wire and 
American wire gauge numbers to metric dimensions. All 
conversion factors are in accordance with BS 350 and they 
are correct to five significant figures! The price is 21s. 
in plastic case. B.S.I. Sales Branch, British Standards Insti- 
tution, 2 Park Street, London, W.1. 


Sound is the title of a new technical periodical to be pub- 
lished quarterly by the Royal National Institute for the Deaf. 
The first issue has articles on power requirements of induc- 
tive loops, hearing loss in the Indian population, justification 
for audiometer. calibration check-ups, technical reports on 
hearing aids and on an audiometer. Issues cost 2s 6d or 
10 shillings for a year from the R.N.I.D., 105 Gower Street, 
London, W.C.1. 


Over 5,000 items—electronic components and equipment—- 
are described and many illustrated in the 200-page 1967 cata- 
logue from Henry’s Radio Ltd., 303 Edgware Road, London, 
W.2. Price is 7s 6d. 


The 1967-68 100-page mail order catalogue (No. 17) has 
been received from Radio Control Ltd., 93 North Road, 
Brighton. It describes surplus electrical and radio equip- 
ment, components, semiconductors, plugs, relays, sockets and 
switches. Price is 3 shillings. 
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Britain’s best Hi-Fi Equipment 


STEREO 30 Transistorised integrated Amplifier ... Superb styling, 
faultless performance and a breakthrough in price and reliability. 


Price £49.10.0d. 


Designed to give optimum musical results from 
records, tape, radio and microphone, the Stereo 
30 has received enthusiastic acceptance through- 
out the world. 


Reprinted from “WIRELESS WORLD” Editorial, May, 1963 
“| , Last autumn, during his presidential address to the British 
Sound Recording Association, H. J. Leak demonstrated a prototype 
high-quality transistor amplifier which gave results indistinguishable 
from those of his valve amplifiers. ...”” 

“People sometimes ask why there is any necessity to change to tran- 
sistors. The elimination of the output transformer is, in our view, 
sufficient reason now that solutions of the problem of linearity in the 
response of the rest of the transistor circuit have been found. As 
additional bonuses we get smaller size, cooler running and the prospect 
of longer life.” 


Ee RTS PE nS RE 


F. M. TUNERS 


MONO “Trough Line 3” Price: £27.0.0d. 
plus P.T. £5.3.11d. 
Designed to obtain the highest quality reception of FM 


transmissions, the Trough Line 3 is the successor of the 
Trough-Line I! tuner. : 


Engineering review of the Trough-Line II 
A. W. Wayne, “ HI-FI NEWS” 


“|, Audio bandwidth is within 1dB from 18 c/s to over 21 kc/s and 
distortion at |.5y was impossible to measure on either Marconi or 
Heathkit Distortion-Factor meters. . . . To sum up, the Leak Trough- 
Line I1 belongs to the very limited class of aristocrats in the tuner 
world. It has a positively astounding RF performance, impeccable 
limiting, ditto audio quality, and effective but almost superfluous 
AFC... . The price may appear substantial, but this is deceptive— 
you get a lot for your money. This tuner is definitely for the ‘carriage 


LEA K THE FIRST 


Ask your Dealer for a demonstration, or post the 
coupon now for fully illustrated folders. 


H. J. LEAK & CO. LTD., 


BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3 
Telephone: SHEpherds Bush 1173 (PBX) 
Telegrams: Sinusoidal, London, W.3. 


STEREO “Trough Line Stereo” Price: £39.10.0d. 
plus P.T. £7.12.1d. 


A Stereo version of our Trough Line 3 Tuner has been available for a 
number of years in the U.S. and Canada, where stereo broadcasting 
has been in existence since 1961, European Broadcasting Authorities are 
now using the same G.E.-Zenith System of stereo transmissions, and to 
enable listeners to obtain first class reception of these broadcasts we 
have developed the ‘Trough Line Stereo’? Tuner. The dimensions and 
basic design are those of the “Trough Line 3’ with the addition of a 
transistorised decoder built into the chassis and with manual switching 
for mono or stereo operation. 


NAME IN HIGH FIDELITY SINCE 1934 
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ry Pleuse send me “ull details of Leak Hi-Fi Equipment | 
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A MASTERPIECE OF 
POWER, COMPACTNESS, 
QUALITY & VERSATILITY 


JUNE, 1967 


M@ 12 WATTS RM.S. CONTINUOUS SINE WAVE 
(24 W PEAK) 


WM 15 WATTS R.M.S. MUSIC POWER (30 W PEAK! 
Mi CAN BE RUN FROM BATTERIES 


Size 3in. x IZin. x Idin. 


Response 15-50,000 c/s--1dB. 


12 WATT COMBINED HI-FI 
AMPLIFIER AND PRE-AMP 


Eight special H.F. transistors are used 


Ultra-linear class B output and 
generous neg. feed back. 


Output suitable for 3, 7.5 and 
15 ohm loads. Two 3 ohm 


and intercoms and many other instances 


speakers may be used in 
parallel. 


Input—2mV into 2K ohms. 


Signal to noise ratio—better 
than 60dB. 


in the Z.12 to achieve results to com- 
pare favourably in every way with the 
costliest equipment you can buy. But 
the Z.12 is smaller, is more versatile 
and certainly saves you money. It is 
preferred not only for mono and stereo 
hi-fi but also enjoys enormous popularity 
fitted in electric guitars, used for P.A. 


where power and dependability are 
imperative. This superb amplifier 
with integrated pre-amp is supplied 
ready built, tested and guaranteed 
together with the Z.12 manual! which 
details matching, volume and tone con- 
trol and selector switching circuits 
using one Z.12 in mono or two in stereo. 


ms - '6 
SINCLAIR® MICRO FM 


7 TRANSISTOR COMBINED FM TUNER 
AND PERSONAL RECEIVER 


Less than 3in. x I3in. x Zin. this F.M. 
Superhet uses pulse counting dis- 
criminator for superb audio quality. 
Low I.F. makes alignment unnecessary. 
Tunes 88-108 Mc/s. The telescopic 
aerial suffices for good reception in all 
but poorest areas. Signal to noise 
ratio —30dB at 30 microvolts. Takes 
standard 9 y. battery. One outlet 
serves for feeding to amplifier or 
recorder, the other allows set to be - 
used as a pocket portable. Brushed 
and polished aluminium front, spun 
aluminium dial. A fascinating set to 
build which gives excellent reception 
by any standards. 


SINCLAIR 


STEREO 
29 


PRE-AMP AND 
CONTROL UNIT 


For use with two Z.12’s or any good hi-fi stereo system. 

The front panel is elegantly styled in solid brushed and 

polished aluminium with well styled solid aluminium : 

knobs. Frequency response 25 c/s to 30 kc/s -- | dB 

connected to two Z.12’s. Sensitivity—Mic. 2mV into 

50kQ: P.U. —3mV into 50kQ: Radic cane nee 4.72. 

REQUIRE: Equalisation correct to within +IdB on R curve 

when HA AEIGNING from 50 to 20,000 c/s. Size 64in. x 2tin. x 2Lin. plus - i. 
knobs. BUILT, TESTED AND GUARANTEED. 


Complete kit inc. aerial, case, earpiece PZ3 Transistorised mains power unit 79/6 


and instructions. £5 19 6 ww with ample power for Stereo 25 and 
= . 


two Z.12’s. 
Srl Sir— SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 
Telephone 52996 (STD. CODE OCA 3) 
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6 STAGE TRANSISTOR RECEIVER 


There could not be a better time than NOW to 
enjoy using the Sinclair Micromatic. The per- 
formance of this British designed and made 6-stage 
transistor set is fantastic. It assures reception from 
stations all round the dial and all round the clock 
with unsurpassed power and clarity, thanks to the 
new circuitry which this set incorporates. It plays 
virtually anywhere, indoors and out and you can 
enjoy your listening without ever disturbing the 
privacy of others nearby. You will particularly like 
the fine appearance of the Micromatic—it is com- 
pletely professional inside and out and you can build 
it for yourself or buy it complete ready to play at 
once. The Sinclair Micromatic carries a 5 year 
guarantee. 


. ge A KIT 
Technical description PaGk sit earbiecs: 


A ‘ , Ne , instructions, solder 
The Sinclair Micromatic is housed in a neat etc. a 


plastic case with aluminium front panel and 


spun aluminium calibrated tuning dial. 
Special Sinclair transistors are used in a six- 
stage circuit of exceptional power and 


sensitivity—two R.F, amplification; double 
diode detector; a high gain three stage audio : 
amplifier. A.G.C. counteracts fading from Ready built, tested 
distant stations. The set is powered by two and guaranteed. 
Mallory ZM.312 Cells readily obtainable, 79/6 If you prefer not to cut page, please quote 
for 1/7 each. | WW6 when writing your order. 

— lee 


SINCLAIR RADIONICS LTD., 22 NEWMARKET RCAD, CAMBRIDGE 


Please send 


‘* See-for-yourse/f "’ kit 


i 

1 

eS einen ee es 
i 

1 


parts easy. : ADDRESS: icis eiieodin ce ssayerigae sia tig Skate de pec ere ca 
Should you not be completely caikned with vour purchase’ Wl ye ok EO) fa ee eae ; * 7 Ck ole 
when you receive it from us, your money will be refunded for which I enclose eashjcheque/money order Ps atsavanecsecstouenncees 
in full and at once without question. i value£.....- Reese d. WWe { 
FULL SERVICE FACILITIES AVAILABLE een es A SA A SS SC SND A NSS SNE SN, NS) 
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Comparison between 10 uF Metallised 
Paper and 10 \\F ‘Metalac’ capacitors 


HUNTS Type ML3O ‘Metalac’ Tubulars 


For transistorised equipment and for other circuits 
where comparatively low voltages are employed, 
Hunts present the ML 30 range of ‘Metalac’ metal- 
cased tubulars. 

Rated at 63 volts D.C. (in accordance with I.E.C. 
Draft Specification 6526/40/1) this new range 
of ‘professional’ capacitors combines high 
performance and rugged mechanical strength with 


0.5 uF to 10 uF 

te Xa@in. to 14x + in. 

—55°C. to +70°C. 

63 v D.C. 

1z times working volts 

H6 (to DEF 5011) 

Greater than 50,000 ohm-farads measured at 
the working voltage at 20°C. + 5°C. 


Standard Range: 
Dimensions: 
Temperature Rating: 
| Working Volts: 
Test Volts: 
Humidity Class: 
Insulation Resistance: 


remarkable economies in size. For example, a 
10 uF ‘Metalac’ tubular occupies about 12% of the 


-volume of the smallest metallised paper equivalent, 


or 6% of the equivalent foil-and-paper version. 

New methods of metallising, winding and proces- 
sing ultra thin dielectric materials have enabled 
Hunts to develop these revolutionary metal-cased 
tubulars. Please ask for full technical information. 


ea A. H. HUNT (Capacitors) LTD. 
COW UN T See 


CAPACITORS | 


Wandsworth -London-S$.W.18. Tel: VANdyke 6454. Telex: 25640 


Factories also in Surrey and North Wales. 
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MILLIAMPERES 


MODEL 644 


MILLIAMPERES, 


MODEL 643 MODEL 6425 


a u 


5 at 
‘\arettes 


Sacestideswer 


7 
OF 


MODEL 64! MODEL 640 


CLEARLY... 


_.. Ernest Turner. We have pleasure in announcing the addition 
of two new models to our clear-front range. They are Models 
6425 and 644. The complete range is illustrated, approximately 
half-size, above. It was designed to meet the demand for a trans- 
parent-cased meter, based on our moulded rectangular series. 
It has the advantage of a shadow-less dial which is admirably 


suited to multiple and other special scaling. For full details apply’ 


for catalogue 86/25. 


ERNEST TURNER ELECTRICAL INSTRUMENTS LTD. 


CHILTERN WORKS, HIGH WYCOMBE 


BUCKS. 
Tel: 30931-4 
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The Army needed a portable battery that could live 
week after week in jungle conditions like these... 
and still deliver full power. 


Mallory made it! 


What can we do for you? 


When the Army needed a battery that would stand up to and it still produced a ‘full power’ reading onthe battery tester. 
all the heat and hazards of desolate jungle campaigns Utilising their unrivalled experience in dry cell invention 

and still produce the power on which human lives could and construction, Mallory have developed utterly 

ultimately depend—they put the problem to Mallory. dependable batteries for space probes, medical research, 

To meet their very exacting specifications, Mallory marine rescue beacons and many other demanding applications. 
developed the SKB1107—an Alkaline Manganese battery What can we do for you ? 

rated at 16.5V and weighing only 30 ounces. If you have a portable power problem just get in touch 

The Army put this battery through the most exacting lab with our OEM & Government Sales Dept. at Crawley. 

and field tests. They stored it at tropical temperatures, Mallory Batteries Limited, Gatwick Road, Crawley, Sussex 

took it on active service, immersed it in jungle swamps... Crawley 26041 


It's good business to do business with MALLO RY 
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OUND 
SENSE 


Broadcasting and recording studios throughout the world know that 
their efforts will be judged by millions of listeners and they take care 
that their own monitoring and listening rooms use the best equipment 
available. It is not surprising that the more discerning listeners use the 
same equipment in their own homes. 


a a 
The new Listening and Demonstration Room of the BBC Transcription Service, fitted with 
QUAD 22 control unit, QUAD II power amplifiers and QUAD electrostatic loudspeakers. 


for the closest approach to the original sound. 


For full details of the QUAD range of units, send a postcard to: 
Ref: WW. The Acoustical Manufacturing Co. Ltd. Huntingdon. Tel: Huntingdon 2561/2 
WW-—123 FOR FURTHER DETAILS 


WIRELESS WORLD 


426 STEREO TUNER-AMPLIFIER 
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Armstrong 
high fidelity sound 


NEW series 400 


A range of all-transistor Tuners, Amplifiers 
and Tuner-Amplifiers. 


It’s taken years in development to perfect. Years of research 
into whether it would be possible to better valve amplifier 
performance at anything like the same cost. Years of search- 
ing for the right components, the right transistors, the right 
design. Not just circuit design but the whole and complete 
concept of what we think high fidelity ought to be. 


The whole series is designed for shel’ mounting or easy 
cabinet fitting. The attractive case, finished in rosewood 
laminate, serves either purpose. 

Power outputs are a genuine 15 watts per channel into 
loudspeakers of 4,8, AND 15 ohms. Compare the really linear 
power re$ponse with other amplifiers, valve or transistor. 
FM performance is designed to the exacting requirements 
of stereo radio and the sensitivity and performance on 
medium and long wavebands are high. 

Inputs for magnetic and ceramic pickups, tape playback and 
radio; and such versatility, with rumble filter, two treble 
filters, loudness control, tape monitor, headphone listening, 
inter-station quieting on FM, and stereo radio indicator. A 
stabilised power supply and output transistor protective 
circuit. Plug-in modules for easy servicing. An optional 
plug-in Stereo Radio Decoder with gold-plated high endurance 
connectors. We could go on—we are very enthusiastic— 
but let’s just list the models. Send for our new catalogue 
straight away or see your high fidelity dealer: 


421 STEREO AMPLIFIER £42 15 0 
423 AM-FM TUNER £37 15 0 
424 FM TUNER £29 10 0 
425 FM STEREO TUNER-AMPLIFIER £71 0 0 
426 AM-FM STEREO TUNER-AMPLIFIER £78 0 0 
M4 STEREO RADIO DECODER £9 10 0 


Armstrong Audio Limited 
Warlters Road, London N7 North 3213 
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THE VARIAC* variable transformer is the most useful and versatile 
device ever developed for the control of a.c. voltage, or of current, 
power, heat, light, speed. It provides smooth continuous adjustment 
of output voltage from zero to line voltage and above, either hand- 
operated or motor driven. : 

Only Variac has Duratrak*—a patented track surface giving longer 
life, increased overload and surge capacity and maximum economy 
in maintenance. 

There are over 600 Variac models and assemblies to suit virtually 
every possible requirement, ranging from small units for laboratory 
or instrument use to large ganged assemblies for high power 
3-phase operation. The range includes low-voltage, high-frequency, 
dual-output and narrow-range types, open, covered, portable, 
metalclad and oil-immersed constructions, plus many _ special 
models. This is the largest range of variable transformers available 
today. 

The technical superiority and dependability of Variac are the result 
of over 30 years of development and refinement since the introduc- 
tion of the first Variac models—the origina/ variable transformers. 
*Variac’ and ‘Duratrak’ are registered trade marks 

Variacs are made in England by The Zenith Electric Co. Ltd. London, and exclus- 
ively distributed in the U.K., Eire and British Colonies by Claude Lyons Ltd. 
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Variac 


REGD 


the most useful and 
versatile device for 
controlling voltage, 
current, power, 

heat, light, speed 


Write for comprenensive cataiogue to Puolicity Department, Hoddesdon 


CLAUDE LYONS LT 
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Valley Works, Hoddesdon, Herts Hoddesdon 6716i Telex 22724 
76 Old Hall Street, Liverpool3_ MARitime 1767. Telex 62181 


cL48 


WIRELESS WORLD 


NOMBREX "*™*NstrUmentation 


JUNE, 1967 


% Signal Generator 27 see sia a .. £10.16.9 
%& Power Supply Unit 6! ... awe ae - £6.14,6 
%& C.R. Bridge 62... ies aus ins pS ees. OF 
% Audio Generator 63 sie ime a9 pee) SLi eae esd 
%& Inductance Bridge 66 ro tae oh a» £18. 6.9 
All prices include battery, post and packing. Prompt Delivery. 
S.A.E. FOR TECHNICAL e TRADE & EXPORT 
LEAFLETS ENQUIRIES INVITED 


m. 1 sue I NOMERER UTD OS ee 


Cc. R. BRIDGE 
MODEL 62 
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TOPOLOGY AND MATRICES 
| IN THE 
SOLUTION OF NETWORKS 


| Students Edition. 
F. E. ROGERS, A.M.LE.E., A.M.LER.E. 


Will be invaluable to students following University or comparable Diploma and 
- Professional courses in Electrical and Electronic Engineering. 


Some press opinions of this book..... 


“It is likely that this excellent little book will become a standard text for many 
modern courses on network theory.” 

available from ELECTRONIC ENGINEERING 
leading booksellers 


“ Over the past decade, the use of matrix algebra as an aid to solving network prob- 
lems has become widespread. There is a growing need for an introductory textbook 
suitable for use by undergraduate and technical-college students, and Mr. Roger’s 
book admirably fills this need as well as being an excellent reference for advanced 
ILIFFE BOOKS LTD. sidlenta?? 


JOURNAL OF THE INSTITUTE OF ELECTRICAL ENGINEERS - 
DORSET HOUSE, STAMFORD ST., 


a “The book can be recommended to final-year students following degree or degree 
LONDON, S.E.1. level courses in electrical engineering and professional engineers wishing to improve 

their techniques in circuit analysis.” 
THE MATRIX & TENSOR QUARTERLY 


204 pp illustrated 27s net limp Is 1d postage. 
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Sole Distributors 


Super-Electronics 


: oe I. 5 Violet Hill 
London, N.W.8 
Tel. Maida Vale 8281 
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|| failiude ov trlelffOfOnle ‘ 


This new range of Electronic Pre-determining 
Counters has been specially developed to meet 
modern industrial. requirements for. a_ highly 
accurate counter with a maintainance-free life. 
3, 4, 5 or 6 figure capacity with display. 
A wide range of input and output facilities. 
Up to 100,000 counts per second. 
“Silicon semi-conductors used throughout. 
Guaranteed to be unaffected by transient 
voltages on the main supply. 
These standard features, together with the ser- 
vices of our Applications ‘Design staff, make these 
counters readily adaptable to the majority of count- 
ing and.control systems. You are invited to 
telephone or write for full technical specifications 
or a demonstration of these remarkable counters. 


PARK ROYAL PORCELAIN CO., LTD. 
Incorporating V. G. Porcelain Co., Ltd. ig FIRST IN ELECTRONIC COUNTERS FOR INDUSTRY — 
GORST ROAD Telephones : | J, HENGSTLER CO. GREAT BRITAIN LT 
PARK ROYAL fr clita ime 
LONDON, N.W.10 London 25589 
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sound 
mixers 
with details 
to your 
specifications, 
for local 
broadcasting, 
audio- 
visual aids, 
recording, 
television 


and film 
productions 


* A MEMBER OF THE PAINTON GROUP 


ELCOM 


(NORTHAMPTON) 
LIMITED 


ELCOM (NORTHAMPTON) LTD. 
Weedon Rd Industrial Estate 
Northampton. 


Tel: 51873. 


Cables: Elcom 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR RADIOS.., 


WHY 


NEW MELODY MAKER SIX 
%& 8 stages. Six transistors and two diodes. Covers medium 
and Long Waves and Extra Band for EASIER tuning of 
LUXEMBOURG, ete. Top grade 3in, Loudspeaker for quality 
output. Two R.F. stages for extra boost. High ‘Q’ 6in. 
Ferrite Rod Aerial. Approx. 350 Milliwatts push-pull out- 
put. Handsome pocket size case with gilt fittings. Size 
61x 33}.x 1} (Uses long-life PP6 battery). Carrying strap 
1/6 extra. This amazing receiver may be built for only 


9.6 r.«P. 3/6. 
Parts price list and easy build plans 2/-. (Free with kit), 


TRANSONA FIVE Now WITH 3in. SPEAKER ! 


* 7 stages—65 transistors and 2 diodes. 
Covers M. and L, Waves (Extended M.W. band for easier tuning 
of Luxembourg ete.). Incorporating ferrite rod aerial, tuning 
condenser, volume control, and new type fine tone super dynamic 
3in, speaker, attractive case. Size 6} x 4} x 1}in. approx. 
Total cost of all parts NOW ONLY 42 6 P. & P. 3/6. 


(Free with kit), 


Parts price list and easy build plans 2/-. 


NEW! ROAMER SEVEN Mk. IV. 


7. WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECIFICATION 
* NOW WITH PHILCO MICRO-ALLOY 

RF. TRANSISTORS. 
* Fully tunable on all wavebands. 
* 9 stages—7 transistors and 2 diodes. 
Covers M. and L. Waves, Trawler Band and three Short Waves 
to approx. 15 metres. Push-pull output for room-filling 
volume from rich toned 7in. x 4in. speaker. Air spaced ganged 
tuning condenser. | Ferrite rod aerial for M. & L. Waves and 
telescopic aerial for 8, Waves. Real leather look case with 
gilt trim and shoulder and hand straps. Size 9x 7 x 4in. approx, 
The perfect portable and the ideal car radio (Uses PP7 batteries 
available anywhere.) 
* Extra band for easier tuning of LUXEMBOURG, etc. 


Total cost of all parts NOW ONLY £5.19.6 P. « P. 5/6. 


All components used in our receivers may be purchosed sep rately if desired. Parts price lists and easy 
build plans available separately at prices stated. OV ERS£AS POST 10/-. 


@ SEND S.A.E. for list of COMPONENT BARGAINS @ 


RADIO EXCHA 


61 HIGH ST., BEDFORD. ’Phone: 52367 
Callers side entrance Barretts Shoe Shop. Weekdays 9-5 p.m. Sats. 9-12.30 


Parts price list and easy build 
plans 3/-. (Free with kit). 


ANG 


LOUDSPEAKER 
ASSEMBLY . 


IONOFANE MODEL 604 


20 Watts rating. 3lin. x I6in. x I2in. Natural Teak. The response, 
measured in an average living room, was within 3dB between 40 and 
22,000 cps. (22,000 cps. was as high as the measuring gear could go!) : 
This assembly incorporates an IONOFANE MODEL 601, now recognised 
as the world’s best high frequency speaker, together with a new FANE 
12in. unit. 

The 1|2in. unit, with a 17,000 gauss magnet, is free from colourations and 
resonances throughout its range. This has been achieved by a revolutianary 
new cone treatment. 


PRICE: 49 Guineas. 
Carriage paid in U.K. 
A descriptive leaflet 
is. available from: 


Briiel & Kjoer. Response of 604. Mic. at | metre. 
Input 4 volts. Date, 7.12.66. 


FANE ACOUSTICS LTD. 


HICK LANE * BATLEY * YORKSHIRE 
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Component 


Desh 


The Multipole Jack Plug and Socket joins 


the Rendar Range. It’s a quick and secure 
connection for use with miniature cables 
up to 12 cores. In addition, it can be supplied 
with many combinations of make and/or 
break contacts. Complete Technical Data 
Sheets of all Rendar Products are always 
freely available. 


RENDAR 


SEINS TRUMENTS LTD 


BURGESS HILL, SUSSEX, ENGLAND 
TELEPHONES: BURGESS HILL 2642-3 
CABLES: RENDAR, BURGESS HILL 
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SWITCH TO KNOWLES 
& GET THE MESSAGE 


With Knowles's new ‘bleeper-speaker’. you get 
more than the bleep. You get the message, too! 
Here is a truly dual-purpose unit that speeds up 
speech communication. Developed for pocket 
paging and similar systems, the ‘bleeper-speaker” 
produces not only a calling tone but, at the flick of 
a switch, becomes a normal speech receiver. 
Communication is instant, with good intelligibility. 
The ‘bleeper-speaker’ can also be used in audio 
alarm systems and as a speech-band microphone. 


Knowles are leaders Knowles head the field in 
the design and manufacture of sub-miniature 
microphones and receivers... For talk-in, talk-ouft 
applications, in recording and dictating equip- 
ment, hearing aids, telephone headsets, trans~ 
ceivers, the range is unbeatable. Combining high 
sensitivity with exceptional stability and reliability, 
Knowles are first choice where size, weight and 
performance are important parameters. 


Product literature is available on specific request. 


routes ELECTRONICS LTD 


Victoria Road Burgess Hill Sussex Burgess Hill 5432 
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\ 
take on I.C. 


... fit it where you like 


Take a Lektrokit mounting board...addI.C.’s... 
up to 50 dual-in-line . . . insert them into the 
mounting board. The holes you need at 0.1” centres 
are already drilled. Wire direct from I.C. leads or 
fit solder pins as take-off points. Using other 
components in the Lektrokit system, assemble 
into any desired configuration, either plug-in or 
conventional chassis arrangement. Write for 
comprehensive handbook and find out more about 
the versatility of the Lektrokit System. ; 


A-P-T ELECTRONIC INDUSTRIES LTD. 


Chertsey Rd- Byfleet Surrey -England - Tel: Byfleet 41131-2-3-4. PABX 
Grams: Aptran, Byfleet 
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8 WATT PUSH-PULL O.P. 
AMPLIFIER £5,.15.0 (7/6 carr.) 
200-240 A.C. mains. Bass, treble and vol. 
controls, EZ80, ECC83, and 2-EL84’s. 
Chassis 12 x 34x 3}in. With o.p, trans. for 
2-3 ohm speaker. Front panel (normally 
screwed to chassis) may be removed and used 
as flying panel. With eream/black control 
panel whole length of front chassis. 


STEREO-AMPLIFIER 2x 4 WATT 
Valves ECC83, 2x EL84, on printed circuit approx. 4 x 4in. Neg, feedback. Controls 
(vol., treble, bass) on separate panel, 4} x5in. Separate power pack with rect., double 
wound mains trans., connection socket, etc. Supplied fully wired and tested with two 
O.P, transformers for 3-ohm speakers, only £5/10/- (7/6 P. & P.). 


“SUPER SIX” LW. & M.W. TRANSISTOR RADIO 
Cabinet vinyl covered, two tone 11x74x3}in. 6 transistors and diode. Superhet 
6x4in. speaker. Printed circuit with component positions on reverse, Ferrite aerial 
350 mW output. Booklet 2/-. Complete set of parts £4 (5/- post). P.P.9 bat., 3/9. 
Fully built £6/7/6. Carr. paid. 


NEW 6 PUSH-BUTTON STEREOGRAM CHASSIS 
M.W., 8.W.1, 8.W.2, V.H.P., Gram., Stereo Gram. Two separate channels for Stereo 
Gram., with balance control. Also operates with two speakers on Radio. Chassis size 
15 x7x6hin. high. Dial cream and red 15 x 3in., Valves ECC85, ECH81, EF89, 2x 
ECL86, EM84 and Rect. 190-550 M; 18-51 M; 60-187 M; 86-100 Me/s. Price £19/19/- 
carr. paid, or £6/18/-- deposit and 5 monthly payments of £2/16/6. Total H.P. price 
£20/15/6. Cream moulded escutcheon included, Carriage to N, Ireland 20/- extra. 


TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS 
—2- or 4-TRACK (4-TRACK 25/- EXTRA) 

Chassis 12} x5}x4}in. high. Front panel “ gold” finish—121 x 4}in. 200-250 A.C. 
Record/Playback amp. switch; Off/On-Tone; Vol/Mic.; Vol/Grai 3. Mic. Input; Gram 
Input; Monitor; Speaker Sockets. Valves 6BR7;: 12AX7; EM84; EL84: 6X4. Separate 
power pack. Complete amp. and power pack, £$8/19/6 (10/- P. & P.), 

REXINE COVERED CABINET (TAN). 15}«17x9}in. high with sloping front for amp. 
Complete with two tweeter speakers, special adapting brackets for Magnavox Deck, 
85/- (8/- carr.). a 

3-SPEED MAGNAVOX 2-TRACK TAPE DECK £10/10/-; 4-Track £12/15/-. 
PACKAGE DEAL. Built Ampl. & Power Pack, Cabinet, 3 Speakers, 2-Track Deck with 
FREE 7in. Tape for £23 (£1 carr.) or £25 (4-Track) (£1 carr,), 


Send 6d. for 20-page illustrated catalogue, 
Bulk enquiries invited for Export. 


GLADSTONE RADIO 


66 ELMS ROAD, ALDERSHOT, HANTS, Aldershot 22240. (1 min. from station and 
buses, Closed Wednesday afternoon.) 


CLEARANCE BARGAINS 


DUE TO IMPENDING MOVE TO NEW FACTORY PREMISES, WE WISH TO CLEAR 
THE FOLLOWING STOCKS WHICH ARE OFFERED AT PRICES WHICH CANNOT 
BE REPEATED, ° 

EQUIPMENT RACKS, 19in. x 6ft. Drilled uprights at present fitted: Patchcord panel, 
Alarm panel, Meter panel and variable resistance adjustment. £9 each. Carr. 30/-. 
AVOMETERS, MODEL 7 New condition with leather carrying case. £14/10/- (5/-). 


INSULATION TEST SET. Continuously variable 0-5 kYV., neon indication, AC/DC tests, 
230 v. A.C. supply, safety probes, etc. £25. Carr, £1. 


PORTABLE MULTIMETERS. Ohms 0-5,000; mA. 0-60; Volts 0-1.5 and 0-30, 17/6 (2/6). 
PANEL VOLTMETERS. A.C. 5 and 50 v. ranges, 24in. F.M. 12/6 (2/6). A.C. 0-300 v. 
2tin. FM. 22/6. (2/6). 

CHARGING SWITCHBOARDS, with 4 meters, etc., for 1,260 w. £4/10/-.. Carr, £1. 
NIFE BATTERIES. 12 v.25 AH. Unused. $8/10/-. Carr. 15]/-. 

SIGNALS BATTERIES. 6 v.16 AH. Unused. £1/10/- each. (7/6). 


PORTABLE AMPLIFIERS. Mains and 12 v. outputs to 7.5; 15; 250 and 500-obins. 8 w. 
with Tone and Vol. Controls. $4/10/-. Carr. 19/-. 


P.A. CONTROL UNIT. For 4 speakers, each 5 w. with mic, 22/6. (7/6). 


STEREO COMPONENTS. For 3+-3 w. Hinchley Mains Transformers, 22/6 (2/6.) 
Hinchley O/P Transformers 8/6 (2/-). Hi-flux density speakers 10in. x 6in., 22/6 (2/6). 


TELEPHONES. Mouldings in P.O. ‘‘ Modern ” style, black and colours, Desk set, Black, 
2/6. Colours 8/-. Telephone Handle Black 1/6. Colours 2/-. Mouthpiece and earpiece 
(each) Black 6d. Colours $d. Dial rings and dial dummies 6d. 


EXECUTIVE/SECRETARY TELEPHONES, “ Modern ” instruments in Ivory, fitted auto- 
dial, buzzer calling, coiled handset cord and lead to block 20/4. £6/15/-. (7/6). 


HEADPHONES. Low resistance with lead and plug, unused, 7/6. (2/-). 
MICROPHONES. S.I. Type with Snatch Harness—unused. P.O.R. 


FREQUENCY FILTERS. As used in V.F. Telegraphy and Carrier Telephony systems— 
from 500 cps. to 130 ke/s. P.O.R. Lists. 


STATIC CONDENSERS. 0.5.F 25kVA. $15. Carr. £2. 


MILITARY EQUIPMENT SPARES. W/8. 19 Mtg. Carriers, w/proof covers, Control units, 
Junctions, Connectors, Aerial assemblies, etc, W/S8 62, W/S C.12 etc. component spares. 
P.O.R. 


SPECIAL VALVES, Transmitting Triodes, Tetrodes, Magnetrons, Coax. Line Osc., Heil 
tubes, etc, Lists on request. 


LOUDHAILERS. Pye Transhailers £9/10/-. Carr. 10/-. 
ALL ITEMS OFFERED ON GUARANTEE. 


R. GILFILLAN & CO. LTD. 
98 DOMINION ROAD, WORTHING 
Cables: ‘GIL’ Worthing. Tel: 8719 
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AIR DIELECTRIC TRIMMERS 


pil 


P.T.F.E. TRIMMERS 


—h = 
ay 


PRINTED CIRCUIT PINS ‘SNALE’ TYPE 


—“i_e. 


‘BARB’ PLUGS & SOCKETS 


MINIATURE COUPLINGS 
ao 
OG 


MULTIPLE TAG INSULATORS 
= 


‘BARB’ INSULATORS 


Longlasting Precision... 


OXLEY 


DEVELOPMENTS 
COMPANY LIMITED 


ULVERSTON 

LANCASHIRE, ENGLAND 

TELEPHONE: ULVERSTON 2567 

CABLES: OXLEY ULVERSTON 
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present 
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AUTOMATIC. 
COIL WINDING MACHINE 


Type Al/1 (25-50 S.W.G.) 
Type A1/X (19-46 S.W.G.) 


incorporating ALL these refinements: 


4% Provision for simultaneous winding of several coils 
% Micrometer traverse setting 


% Wire gauge indicator with various settings to which 
‘machine can quickly be adjusted without changing 
any gears 


%& Instantaneous re-set turns counter reading up to 
100,000 turns; predetermined version available 


% Efficient wire tensioning stand supporting one or 
more reels of wire 


% Cadmium- or chromium-plated steel parts 


A fully illustrated leaflet quoting complete technical. 
specifications is available. We will be pleased to send 
it to you on request. 


See us at Stand 123, First International Wire 
Exhibition, Olympia, July 24th-28th. 


HAYES ROAD, SOUTHALL 
1 RIC TD ___ Mivptesex 
Tel.: SOUTHALL 6002/3 
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Transistor 


Static power 


packs employing semi-conductors and_ transistors. 


For use in AIRCRAFT, MARINE AND MOBILE 


EQUIPMENT. 


YOUR ENQUIRIES INVITED. 


A highly efficient portable mains supply, without moving parts, 
is obtained by converting 6, 12 or 24 v. battery power into any 
required D.C. voltage, or A.C. voltage at 50 cycles or other 
frequency. Output powers from a few watts to a kilowatt. 


COLOMOR Transistor POWER PACKS are designed and 
manufactured to meet customers’ individual requirements. 


FIELD TELEPHONES TYPE “F” 
housed in portable wooden 
cases. Excellent for communi- 
cation in- and out-doors for up 
to 10 miles. For pair including 
batteries and 1/6th mile field 
cable on drum. £5/10/0. 
Carriage !0/-. 


FIELD TELEPHONES TYPE “L” 
As above but in portable metal 
cases. Per pair including 
batteries and 1/6th mile field 
cable on drum. £3/15/-. 
Carriage 10/-. 


FIELD 10 LINE MAGNETO TELE- 
PHONE SWITCHBOARD (YA6733) 
withstanding all climatic con- 
ditions. 

Price on application. 


PHASE MONITOR ME-63/U. 

Manufactured recently by Con- 
trol Electronics Inc. Measures 
directly and displays ona panel 
meter the phase angle between 
two applied audio frequency 
signals within the range from 
20-20,000 cps to an accuracy of 
+1.0°. Input signals can be 
sinusoidal or non-sinusoidal 
between 2 and 30 v. peak. In 
excellent condition together 
with handbook and necessary 
connector. £45. Carriage 30/-. 


HARNESS “‘A’, & “B” control 
units, junction boxes, head- 
phones, microphones, etc. 


END OF RANGE ITEMS 


Offered at special low prices as only 
a few left, all are in fully tested 
guarantee condition. 


VALVE VOLTMETER Ts 
428B/I. £10/10/-. 

INSULATION TESTER in lea- 
ther case, 500 v. 100 Meg. £17/10/-. 
R.109A RECEIVERS 1.5-12 Mc/s. 
£6/19/-. 

PCR RECEIVERS with 12 v. 
vibratory supply unit £10/10/-. 
SIGNAL GENERATOR CT 53 
8-9-300 Mc/s. £22/10/-. 

CR !50 RECEIVER, 2 Mc/s-60 Mc/s 
with specially builc PSU for mains 
£49/10/-. 

METERS. 4tin. x 44in., 4in. long 
mirror’scale panel mounted, calibrat- 
ed 0-1 mA. 55/-. P. & P, 3/-. 


SUB-MINIATURE “ PENNY SIZE” 
METERS. lin. round, flush, 
ring nut mounted 500uA 
FSD, calibrated 0-1 mA. 20/-. 
P. & P: 3/5. 

LABORATORY TYPE VOLT- 
METERS. 160 v. A.C./D.C. 8in. 
mirror scale in wooden boxes 
94in. x 83in. x 3Lin. with 
carrying handle, brand new 
32/-. P. & P. 3/-. 

A.R.88D. RECEIVERS. Fully 
reconditioned £55. Rebuilt 
model £85. Carriage paid U.K. 
SPARES FOR A.R.88.D. RE- 
CEIVERS. Ask for your needs 
from our huge selection. 
VARIOMETER for No. 19 sets, 
17/6. P. & P. 3/-. 

TELEPHONE HANDSETS. Stan- 
dard G.P.O. type; new 12/-. 
P. & P. 2/-. 

INSET MICROPHONE for tele- 
phone handset 2/6. P. & P. 2/-. 
LIGHTWEIGHT, LOW RESI- 
STANCE, HEADPHONES. Type 
H.S. 33. Largely .used by 
pilots. Brand new 27/6. 
P. & P. 3/-. ; 
MINIATURE METERS. General 
Electric I4in. round flush, clip 
mounted: 

| mA. D.C. 22/6 Ps SP; 
25 mA. D.C. 20/- 3/- 
75 mA, D.C. 18/- 

150 mA. D.C. 16/- 

““§” METER FOR H.R. RE- 
CEIVERS. Brand new £2/10/-. 
Carriage paid U.K. CRYSTALS 
for H.R.O. in original Nation- 
al Union Housing, 25/-. P. & P. 
2/-. 

FOR EXPORT ONLY 
53 TRANSMITTER made up to 
“as new’ standard. All spares 
available. 

COLLINS TCS. Complete installa- 
tions and spare parts. : 
FIELD TELEPHONE SETS TYPE 
“J” YA 7815. Portable. Ideal 
for tropical climates. 

R.C.A. TRANSMITTER TYPE ET 
4336. 2-20° Mc/s, complete with 
M.O., Cryst. mult. and speech 
ampl. Fully tested and guaranteed. 
All spares available. 

BC 610 E TRANSMITTER com- 
plete with speech amplifier BC 614E. 
Aerial tuning unit BC 939A. exciter 


units, tank coils, etc. Fully tested and 
guaranteed. All spares available. 


P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 — SHEpherd’s Bush 4946 
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EF95.. 5/- | M8100 9/- 
EF183 6/6 | M8142 12/- 
EF184 6/6 | M8161  8/- 
EH90 7/6 | M8190 5/- 
EL3) 15/- | MH4 = 5/- 
EL32.. 3/9 | MH41. 8/- 

AC/HL 6/- | E92CC_ 5/- | EL34..10/- | MH1.D610/- 

ACP4  6/- | E180CC 7/- | EL35.. 5/- D 

AC6PEN5/- | -£182CC10/- | EL37 ..16/- 

AL60.. 5/- | E1148 2/6 | EL38 ..17/6 

ARS .. 5/- | E1266 50/- | EL41.. 8/- 

ARP3 8/- | E1415 380/- | EL42.. 8/- 

ARPI2 2/6 | £1524 12/6 | ELS50.. 8/- 

ARTP1 6/- | £2134 8/- | ELS81.. 8/- 

ATP4 2/3 | EA5O.. 1/- | EL84.. 4/3 

ATP7 5/6 EABCS80 5/9 EL85 .. 7/6 

AU7 ..55/- | EAC91 8/6 | EL91.. 4/6 

AZ31,. 9/- | EAB42 8/- | EL95.. 6/- 

BD78 40/- | EB34 1/6 | EL360 20/- | 

BOH ..14/- EB91 3/- | EM31_ §/- 

BL63 10/- | EBC33 6/- | EM80_ 6/- 

BS4 .. 8/- | EBC41 8/6 | EM8l 7/- | PC97.. 


EBC81 5/- EM84 6/3 PC900 12/- 


EBFS80 6/6 SU74 80/- | PCccs4 5/6 
EBF83 7/6 | ESU208 6/- | PCC89 10/- 
EBF89 6/9 | FY51 5/6 | PCC189 9/6 
EBL31 20/- | EY86 6/6 | PCF80 63 
EC52.. 4/- | EY91 3/- | PCFS2 8/6 
EC53 12/6 | BZ40.. 6/6 | PCF84 . 6/- 
EC70 9 4/- | EZ41.. 6/6 | PCF86 6/- 
EC90 .. 6/- | EZ80.. 5/6 | PCFS01 8/6 
ECQ1 .. 8/- | BZ81.. 4/6 | PCFS802 9/6 
ECC32 4/- | F/6057 5/- | PCF805 11/- 
| ECC33 16/- | F/6061 5/- | PCFS808 12/6 
(matehed | ECC81 4/- | F/6063 4/- | PCL81 9/- 
pair) 120/- ECC82 5/- FW4/5006/6 PCLS2  7/- 
OV315 ECC83 6/- | FW4/8008/6 | PCLS3 8/6 
(single) 50/- | ECC84 5/6 | G1/370K PCL84  7/- 
CV4004 7/- | ECC85 6/6 | 20/- | PCL85 8/6 | cys 
W- ECC88 8/- | G50/2G 5/- PCLS6 8/- | ~~ 
8/- | ECC91 4/--| G120/1B PEN 25 4/6 
7i- | ECCI89 9/6 17/6 | PEN 46 8/- 
6/- | ECFsO 2/- | G1802M15/- | PEN220A 
. 6/6 | ECF82 7/- | GM4 ..45/- 3/- 
1/6 | BCH35 12/6 | GTEI75M | PF 2001718 
| ECH42 9/- 12/- 9 
-- 6/- | ECH81 5/- | GU50 265/- 
. 8- | BCH83 7/6 | Gz32  10/- 
12/6 | ECL80 6/- 10/- 
£6 | ECL82 6/3 -. 8/6 
6/- | ECL83 10/- | HL2K 2/6 | PLS84.. 6/6 
4!- ECL86  9/- 6/- 
8/- | EF36 3/6 DDB5/- 
2i- | EF37A 7/- 4/- 
T 15/- EF40 .. 8/- 9/- 
DF91  3/- | EF41.. 6/- - -80/- 
DE92-3/- | EF5O.. 2/6 22/- 
DE96 6/6 | EF52.. 6/- 8/- 
DK92 8/- | EF55.. 8/- 5/9 
DK96 6/6 | EF71.. 7/6 4i- 
DL63) B/- | EF72.. 5/- 16/- | 
DLY2 = 4/- | EF73.. 5/- 25/- 
DL93—4//- EF74.. 4/- 5/- 
phi sa EF80 wy 5/- 8/6 
DLIG i- | EF85.. 4/6 22/~- 
DLSI0 8) | EFse.. 6/6 | KTZ41 6/- | Qpal 6/- 
EF89.. 5/- | KTZ63 5/- | QP25  5/- 
EF91.. 3/6 | L30 .. 6/- 


QQV03-10 
EF92.. 2/- | L683 .. 6/- 27/6 


QQV 06-40 UAF42 9/- dY3GT 5/- 
85/- UBI .. 8/- SWGTBSY 
QQV06-40A UBF80 6/6 9/- 
100/- UCC8S 6/6 5ZAG.. 6/6 
QP230  5/- UCF80 9/6 6AB7.. 4j- 
QS8150-15 UCH42 8/- | 6AC7 3/- 
a 10/- UCH81 6/- 6AG5 2/6 
QS95/10 5/6 UCL&2  8/- 6AG7 = 
Q81202 8/- UCL83 9/- 6AH6 10/- 
QV04/7 8/- UF41 qJ- 6ATI 3/- 
QQZ04-15 UF89 = 6 /- 6AK5 — 5/- 
57 6AK6 6/- 


TRANSI 


oc 81D 3/6 


OC206 


AAZI2 6/- f 
AC128 4/6 2NB03 2 19/6 
BCZ11L 7/6 
=a 0C200 BY38 7/6 2N1090 716. 
ocsl .. 5/- OczOL = ZNIOOL 9/6 


XC141 10/- 


R3.en.- Sf= | GAKT 
R10 .. 5/6 6AK8 5/9 
RG1-240A 6ALS 3/- 
25/- 6ALSW 7/- 
6AMS5 2/6 


RK72.. 6/- 


S11 E12 10/- 
TDO4-20 
70/- 
TP22 .. Si- 
TP25 ..15/- Wiis 8/- 3E29 , .50/- 
TL on Ol= E119 9/- 3Q4... B/- 
TT15 . .35/- X65... 5/- 8Q5GT 7/6 
TTR31 45/- X66... 7/6 384... 5/- 


TZ40 40/- | X76M 10/- | 3V4 .. 5/9 

7Z0502 4/- | X81M 18/- | 4C27 ..35/- 

TZ20 ..16/- X118 .. 8/- 4D1 .. 4/- 

U81 .. 8/- | X145.. 8/- | 5A173G° 5/- 

vig ta Y63 .. 5/- | 5A174G 5/- 

Ul7 Y6 4/- | 5B251M40/- 

WIS i Sate M246 811K 5 B252M85/- 

U25 ..18/- 90/- | 58254M40/~ 

U26 ..18/- | Z800U BOI 5B/255M 

U27 .. 8/- | 28010 10/- 35/- / 
52 .. 4/6 | Z900T 12/- | sR4ey g/- | 6C21 ..80/- 
vig ..116 | 143, -8- | 5ra .. 7/- | 6CHE.. 4/6 
U801 ..17/- | jRoe go/- | 5U4G 4/6 | 6CLE .. 9/- 
UABC30 6/- 1G56T 6/- | 5V4G 8/6 | 6CW4 12/- 
upesl 8/- | 1pscT 6/- | 


x46 8/6 | 6D6 .. 8/- 
MANY OTHERS IN STOCK i 
Ray Vibes aud Speetal Vatees. 


to 10/- 1/-; 
post free. 


<P. & Ps ap 
10/- to €1 2/-, over £1 2/- in £, over £3 
O.D, 4/- extra. 


GUARANTEE 


ME Re 


we Ge 
i 7Y4 .. 8/- 
5 eS 7Z4.. 4/68 
3 ; SD2 .. 2/6 
iF | 9D2 .. 8/- 
| 9p6 .. ai 
BRIT 10F9 .. 9/- 
5 TOPyé’ 15 i THE VALVE WITH A 
i 
| 


F . 26 -A7/6 | 2051 .. 5/- 
6H6GT 1/9 5/- 5/- 40428C  85/- 
6H6M = 2/- 5/- | 3523 ..10/- 4313C  20/- 
6J4WA 10/- 4/- | 35Z4GT 8/- 567 


E4504/ B/ Mi 


-+ 6/- 7WA 35Z5GT 6/- | 5678 . 
ys Q= 8/6 |'37 2.4. 5704. 
. 8/6 i7, Bi- | 38 .. 5724. 
6/- 5/6 | 42 / 6060. 
5/- 6/- | 50CD6G27/6 | bobd. 
8/- SOL6GT 8/- | 6065 . 
5/6 f 6080. 
4/6 6146 
2i- | 79 
419 | TAGS. 0 
3/- | S013A 25/- 
8/3 8020 . .15/- 
6K8M 8/6 9001 ... 3/- 
6K25G 24/- 9002 .. 4/6 
| 6L5G  6/- 9003 .. 6/- 
| GLOGA 716 9004 .. 2/6 
6L7G— 4l- 9006 .. 2/6 
| 6L34 3/- CR. Tubes 
| 


7-pin 2/6 
| 2108G 6/- 
220PA  F/- 
| | anor 4/- 4 c RABVA 
| 6 | 30/- 
| VoRs1750/- 


14L7 .. 8/- 
1487. .18/- 
i | 15D2.. 6/- | 3 a VCRSI7C 
| 68 1MAQS  5/- | 368A8 380/- 60/- 
| 687 .. 3/6 .-15/- | 303A ..27/6 | SEG1 40/- 
| 65J7 2. S/- .-40/- | 446A .. 8/- | 2FP7  25/- 
| 68I7GT 6/6 | 1965 ..15/- | 703A 380/- | SCP1  30/- 
| OSFY. 8/- { 705A ..10/- 880 80/- 
| 715B ..50/— | 5FP7 12/6 
717A .. 8/- | Photo Tubes 
| 803 ..22/6 | G816 12/6 
807... 8/- | 931A 62/6 
808 8/- 6097C 350/- 


6VGGT 716 


6Y6G 8 /- 
6-30L2 8/6 
6Z4 -.. B/- 


30F Li2 19/- 
20FLI3 6/- 
30FL14 18/- 


1B24 '95/- 


RADIO FREQ. THERMO-COUPLE METER 
300 mA. 2t4in. round panel 25/- 
350 mA. 2in. round plug-in 
| amp. 2$in. round proj. 
2.5 amp. 2in. square panel 
P. & P. 3/- each. 
D.C. MOVING COIL METERS 
0-SyA. 24in. round proj. ..........: 222005 25/- 


200A. Qin. round panel, aes calibro-30 . 22/6 
200 uA. 34in. round panel ......... _ 32/6 
750-0-750 ;zA. 2in. round plug-in ....... 20/- 
0.1 mA. lin. round nut fix ............. 22/6 
| mA. 24in. round clip fix, meta! clad ... 27/6 
I mA. NS FOUN Panel 6:50 scams 30/- 
1 mA. 2in. round panel sealed 27/6 
I mA. 34in. round panel aoe 30/- 
5 mA. 2in. round clip-fix panel or proj. 20/- 


5-0-5 mA. I4in. round panel ....... : ‘ 17/6 


10-0-10 mA. 2tin. round panel 17/6 
0-30 mA. 2$in. round panel 17/6 
75 mA. 2tin. plug in 14/- 
100 mA, Idin. proj. ..... 17/6 
100 mA. Igin. round panel . 17/6 
100 mA. 2t4in. square panel 19/- 
100 mA. 3yin. round panel . 25/- 
2 amp. 2$in. round panel. 22/6 
5-0-5 amp. 2tin. round pane , 25/- 
8 amp. 2yin. round panel... 25/- 
25 amp. 34in. round proj. ‘ 27/6 
50 amp. 24in. round panel . 27/6 
20 VDC 2in. square panel - 19- 
150. VDC 4in. round panel ........ 25/- 
1.5 KV with res 2in. round panel .......... 27/6 
0-1500v. 24in. plug in, round panel ........ 17/6 


MOVING IRON METERS 
15 VAC 2tin. round panel ............0005 
500 VAC 2tin. round clip fix . 


P. C. RADIO LTD. 


BOONTON STANDARD SIGNAL GENE- 
RATOR MODEL 80. Frequency 2-400 Mc/s in 
6 ranges. A.M., 400 and 1,000 c/s. and externa! 
modulation. Provision for pulse modulation. 
Piston type attenuator 0.1V-l00mV. Separate 
meter for modulation level and carrier level. 
Precision flywheel tuning. I17 v. A.C. input 
with instruction manual, £95. Carriage 30/-. 


BC 221 FREQUENCY METERS. 125-20,000 kc/s. 
Accuracy 0.01%. Complete with individual calibra- 
tion book. Fully tested in as new condition. With 
headphones, £35, Carriage 10/-. 

MAINS P.S.U. for the above, specially built to fit 
battery compartment, £41/10/-. ‘Carriage 5/-. 
MARCONI SIGNAL GENERATOR TYPE 
TF 144G. 85 kc/s.-25 Mc/s. Excellent laboratory 
tested condition, with all necessary accessories 
with instruction manual, £45. P. & P. 15/-. 
H.R.O. SENIOR TABLE MODEL TYPE M. 
50 kc/s.-30 Mc/s. with * S '’ meter and crystal filter in 
exce!lent fully checked and tested condition 


together with set of 8 general coverage coils and 
mains P.S.U. 110-220 .v £26/10/-. Carriage and 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


} a “2/6 | SoL13 18) x Bi- | 2302 s2/20/- 
7C5—..10/- | BOLI7 15/- -. Bl | wrai7a 
Sa- | Bopi2 9/- | 958a-.. 4/- age 
+. Bf- 30PI9 18/- | 1616 .. 3/- 8I/92/B 
TESW 12/6 | 30PLI 15/- | 1619 .. 5/- £37/10/- 
7H7 .. 7/8 | 30PT1315/- | 1625 .. 6/- | 714AY #4 
7Q7_ .. 7/- | 30PL14 15/- | 1626 .. 8/- | 725A £5 
787 ..18/- | 35L6GT 7/- | 1629 .. 4/6 | 726A 19/- 
COMPLETE V.F.O. UNIT from TX53._ Freq. 
range in 4 switched bands from 1.2-17.5 Mc/s. Two 


Y.T. 50ts as oscillator and buffer. 
two 5130s as voltage stabilizers. 
to drive two 813s in parallel. 
directly calibrated in Mc/s. Provision for crystal 
control, metering of buffer and driver stage. Power 
requirements 400 v. and 6.3 v. D.C. Can also 
be used as low power transmitter. In excellent 
condition with valves and circuit diagram. £5/19/6. 
P. & P. I5/-. 


807 as driver, 
Output sufficient 
Slow motion drive 


C.R.100 RECEIVER. 60 kc/s-420 kc/s,, 500 kc/s.- 
30 Mc/s. in 6 bands, 2 HF stages, 3 IF stages, AVC on 
both phone and CW. Excellent condition, correctly 
tuned and guaranteed, £31. Carriage 30/-. 


C.R. 150/6 RECEIVER, 2-32 Mc/s. in 4 bands. 
Double conversion. Miniature valves. 8 positions, 
Ist oscillator selector, variable band with 100 c/s.- 
13 ke/s., built-in calibrator, 4 kc/s. bandspread, 
valve metering and signal indicator. Noise limiter. 
£40. Originally P.S.U. £7/10/-. Carriage 20-/. 


29/41 FT. AERIALS each consisting of ten 3ft., 
Zin. dia. tubular screw-in sections. I lft. (6-section) 
whip aerial with adaptor to fit the 7in. rod, insulated 
base, stay plate and stay assemblies, pegs, reamer, 
hammer, etc. Absolutely brand new and complete 
ready to erect, in canvas bag, £3/9/6. P. & P. 10/6. 


HAMMARLUND SP600 JX RECEIVER. Dual 
conversion superhet 540 kc/s. to 54 Mc/s. in 6 bands. 
Stability 0.01% or better. In as new, laboratory 
tested condition. Price on application. 


2 KW ULTRASONIC GENERATOR together 
with power supply unit for 200-250 v. A.C. Com- 
plete two chassis with interconnecting cables. 
Frequency 37 to 43 kc/s. adjusted by fine control. 
Peak output 12 kW, average output 500 w. Com- 


packing 30/-. 
RACK MODEL also available at the same price. 


PERSONAL CALLERS WELCOME | 


pletely new with valves and manual, £65, 
paid U.K, 


96 WIRELESS WORLD 


VIKING TRANSISTOR 


40-50 WATT AMPLIFIER 


OPERATING INSTRUCTIONS. 
GENERAL. An extremely reliable 
lightweight amplifier capable of giving 
40-50 watts of undistorted sound, 
made possible by the use of the latest 
semi-conductors (transistors) and 
techniques which ensure space-age 
reliability under the most rugged 
conditions. It is designed as a general 
purpose amplifier particularly suitable for use with musical instruments that 
require exceptionally high treble response (not recommended for Bass Guitar). 
Tremolo facilities are available on Channel | only. INPUTS—CONTROLS— 
CHANNEL I (Tremolo). This contains two high gain input jack sockets 
controlled by Volume Control | which is mounted directly above the two 
sockets marked Tremolo. BASS 1. Gives a controlled boost to the lower fre- 
quencies on Channel | only. TREBLE I. Gives a controlled boost to the high 
frequencies on Channel | only. TREMOLO. This operates on Channel | only 
and the variations of intensity and speed of the Tremolo beat is adjusted by the 
controls DEPTH and SPEED. A socket is provided in the rear of the amplifier 
so that the Tremolo may be switched on and off by the use of a footswitch plugged 
into the socket. If you wish the Tremolo to be used without the footswitch, 
this is possible as the footswitch is only used to short out the effect. INPUTS 
AND CONTROLS—CHANNEL 2 (Normal). This contains two high gain 
input jack sockets controlled by Volume Control 2 which is mounted directly 
above the sockets marked Normal. TREBLE. Gives a controlled boost to the 
treble frequencies on Channel 2 only. MAINS VOLTAGE. Fully adjustable. 
200-250 volts A.C., 50 cycles. POWER OUTPUT 40-50 watts sine wave British 
rating. Very little distortion. OUTPUT IMPEDANCE 3 ohms. Price 2I gns., 
plus £1 postage and packing. 


WOLSEY U.H.F. AERIAL AMPLIFIER, two-stage, gain 23 dB, noise factor 
8 dB, power consumption 6 mA at 14 volts. Two AFI86 transistors, complete with 
built-in power supply in metal case, list price 9 gns. Our Price 44 gns., plus 2/6 
postage and packing. 


MAINS TRANSFORMER, primary 200/250 volts, secondary 425/425 volt, 
250 mA, 6.3 volt 4amp, 5 volt 3 amp; fully shrouded, chassis mounting. Price £2/5/-, 
plus 7/6 postage and packing. Auto transformer step-up-step-down, 240/110 volt 
400 watt. Price £1/5/-, plus 7/6 postage and packing. 


MAINS TRANSFORMER, 200/250 volt, secondary 250/250 volt 70 mA 6.3 volt, 
3 amp drop-through. Price 12/6, plus 4/6 postage and packing. 

Elac 10in., 10,000 lines ceramic magnet, 3 or 15 ohms 7 watt. Price £1/9/6, plus 
4/6 postage and packing. 


FIRST QUALITY PVC TAPE POST & PKG. 


Siin. Std. 850fe. = 9/- Sin. L.P.  850ft. 10/6 ON EACH 

Jin. Std. 1,200ft. 11/6 3in, T.P. 600fe. 10/6 1/6. 

3in. LP. 240fe. 4/- Sin. T.P. : 

5zin L.P. 1,200ft. 11/6  Siin. Le 2,400ft. 32/6 4 OR MORE 
Te 


53in. D.P. 1,800ft. 18/6 Tin. ‘ 
we L.P. 1,800fe. 18/6  4in. 900ft. 15/- POST FREE. 


NEW Transistorised SIGNAL GENERATOR pare ches 


Size 54in. x 3hin. x Idin. For I.F. and 
R.F. alignment and A.F. output. 700 c/s, 
frequency coverage 460 kc/s to 2 Mc/s 
in switched frequencies. Ideal for 
alignment to our Elegant Seven and 


Hare All and tested. 39/6 


POWER SUPPLY KIT 


A.C. Mains 200/250 v. 


Incorporating ‘“‘C’’ core type mains 
transformer, full wave metal rectification 
and smoothing condenser. Smooth out- 
put 250 v., 250 mA and 6.3 v. 4 amp, for 
Heaters. 


25/- p.ap.se.| Price 27/6, 


Concealed Lighting YOU can fit! 


40 watt Fluorescent Light Kit incorporating NORMAL PRICE £3, 
G.E.C. or Thorn 2ft. 40 watt Tube, Our Special 15/- 
G.E.C. Choke, 2Bi-pin holders, starter and Price complete. 


H For personal shoppers only. 
starter holder. Normal price of the above ale rj 
component parts would be £3 approx. This item willnot be posted. 


ALSO AT 


323 EDGWARE ROAD, LONDON, W.2. 


PERSONAL SHOPPERS ONLY. 


All orders by post must be sent to our Acton address. 


Early closing 
Thursday 


RADIO AND T.V. COMPONENTS (ACTON) LTD 


21A HIGH STREET, ACTON, LONDON, W.3. 
SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY, 


Goods not despatched outside U.K. Al! enquiries stamped addressed envelope. Terms C.W.O. 


A.C, mains 230/ 
250 v., complete 
with pull switch. 
Size 6x6x4in. 
Price 27/6, plus 
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“ELEGANT SEVEN’ MK lia 


SPECIAL OFFER 


Power supply kit to purchasers of “ Elegant 
Seven’ parts, incorporating mains transformer, 
rectifier and smoothing condenser, A.C. mains 
200/250 volts. Output 9 v. 100 mA. 7/6 extra. 


y%& De luxe grey wooden cabinet size !24in. x 
84in. x 3yin. 

% Horizontal easy to read tuning scale printed 
grey with black letters, size IIl4in. x 2in 

%*% High “Q”' ferrite rod aerial. 

%& I.F neutralization on each separate stage, 

4% D.C. coupled push pull output stage with 
separate A.C. negative feedback. 

% Room filling output 350 mW. 

%& Ready etched and drilled printed circuit board ss 

es Hite printed for foolproof construction. 
ully comprehensive instructions and point-to- Plus 
point wiring diagrams. ONLY £4.4.0 7/6 PL & P. 

%& Car aerial socket. B 1 

%& Fully tunable over medium and long wave. at yourself an easy to build 
168-535 metres and 1,250-2,000 metres. transistor radio and bane 

% All components, ferrite ‘rod and tuning praettta pied oteel 
assembly mount on printed board. het radio for under £4/10/-. 


A Pinte Nl Speakers No one else can offer such a 
P; li ircuit di f i A : 
ye Parts list and circuit diagrams 2/6, free with fantastic radio wittiso many 


arts. 
p de luxe star features. 


3-4 WATTS 


RADIOGRAM By Famous 
CHASSIS Manufacturer 


Superb new 8-valve chassis covering long, medium and short waves on AM, also 
VHF transmissions on FM. AM circuit's high sensitivity permits internal aerial for 
most stations. Well-known Gorler tuning heart in separate FM input. Tone and 
volume controls, Extra large illuminated dial. External AM and £14 14 9 
FM aerial inputs. Gram. pick-up socket. Standard 3 ohm speaker. lL i. 


200/250 volts A.C. Size 17 x 7 x 5zin. deep. P.&P. £1 
=, Type E MOTOR poeeieke 
“4 Small A.C. mains motor 230/250 volts 250 PIV. 750 
uj complete with gear- 45 / P28: Ps baer eee 
Ke >, box. 64r.p.m. ee le milliamps. 
SX 


Similar to above motor but with- Six for 7/6, 
Post paid. 


out gearbox. 9/6. P. & P, 3/-. 


TRANSISTORISED |} WATT AMPLIFIER 
comprising 2AC, 128, 20C, 75 and 2 AAI29 
separate bass and treble volume controls. Com- 
plete with Power Supply A.C. mains, 240 v. 
Size 7; 3}x2in. Price 50/-, plus 2/6 P. & P. 


3 TO 4 WATT AMPLIFIER 


3-4 watt Amplifier built and tested. Chassis size7 x 34 x 3 
lin. Separate bass, treble and volume control. Double 4 
wound mains transformer, metal rectifier and output 
transformer for 3 ohms speaker. Valves ECC8I and 6V6. 
£2/5/-, plus 5/6 P. & P The above in Kit Form, £1/14/6, 
plus 5/6 P. & P. 


CYLDON U.H.F. TUNER 


Complete with PC88 and PC86 valves. Full variable tuning. 
New and unused. Size 44 x 54 x Ifin. 35/ Plus 3/6 
Complete with circuit diagrams. nn a 


GEC DOORBELL 


Complete with mains trans- 
former, 240 v. AC., and illumi- 
nated bell push. Price 12/6, 
plus 5/6 P. & P. 


BSR Tape Deck 


A.C. 200/250 v., tape speed 33 twin 
track. 


Special price 


£5.19.6 


Post and packing 7/6. 


JUNE, 1967 


WIRELESS WORLD : - o- 97 


stern-clyne [HAL ARG 


MAIL ORDER & ALL ENQUIRIES TO: DEPT. W.W., 5 EDEN GROVE, HOLLOWAY, LONDON, N.7. Tel.: NORth 8161-5 


LONDON: 
18 Tottenham Court Road, W.1. MUSeum 0095 
28 Tottenham Court Road, W.1. MUSeum 8451 


309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
162 Holloway Road, N.7. 


SEND FOR CATALOGUE 


A 1/- P.O. brings new 100-page Sound and Science Catalogue packed 
with unique items; profusely illustrated. 


The Stern-Clyne 
SULTAN represents a con- 


siderable advance in solid-state, high fidelity 
Outstanding performance is 
allied to meticulous construction, comprehensive 
facilities, installation simplicity and attractive 


stereo amplifiers. 


functional styling. 


SULTAN performance is a natural result of superb 
design incorporating the most advanced fully 
proved semi-conductors, and modular substage 
construction that permits searching quality control 


and precise matching at every stage of assembly. 12 
Particular attention has been given to the provision 
of all the additional input, output, and power take- 
off facilities ever likely to be required. The com- 
pact sized, craftsman finished teak cabinet and 
restrained styling ensures unobtrusive, harmonious 
matching with almost any decor. 


5-10 POWER AMPLIFIER 


PADdington 6963 
FLEet Street 5812 
NORth 7941 


9g Camberwell Church Street, 8.E.5. 


CROYDON: 12 Suffolk House, George Street. 

MUNicipal 3250 
BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261 
LIVERPOOL: 52 Lord Street 


SULTAN 


Solid State 
Integrated 


Stereo 
Amplifier 


Kit of parts less case 


£29.8.0 


Teak case only £3/3/-. 
Terms: Deposit £9/16/- and 
12 monthly payments of 
£1/16/10. ‘Total credit price 
£31/18/-. 

ASSEMBLED AND TESTED 

with case £39/18/-. 

Terms: Deposit £18/6/-. and 

monthly payments of 

£2/8/10. Total credit price 

£42/12/-., 

Carriage and Insurance 8/6. 

@ Descriptive leaflet free on 
request. 

@ Assembly Manual available 
separately 5/6 incl. P. & P. 


Designs by MULLARD 


interpreted by 


One of the most famous amplifiers ever made—thousands are in use throughout the world. Superbly 


constructed to rigid Stern-Clynne requirements ai 


nd conforming entirely to Mullard specitication, 


including all specified components and brand new Mullard valves. Auxiliary power take-off for pre- 


amp and tuner (250 volts and 45 mA, and 6.3 vo 


Kit of Parts £11.0.0 Assembled and Tested £14.10.0 Carriage and Insurance 6/6. 


2-VALVE PRE-AMPLIFIER 


Specially designed by Mullard Reserach Laboratories for use with the 5-10 amplifier and one of the 
most compact pre-amplifiers available. Measuring only 9} x 2% x 43in. deep. Inputs are provided 
for variable reluctance and crystal pick-ups with RIAA equalization, plus radio, sensitive micro- 
phone and tape replay direct, or from pre-amplifier, Controls: 6 position selector, volume on/off, 
wide range bass and treble. Powered direct by 5-10 amplifier. 


Assembled and Tested 


Kits of Parts £6.6.0 


COMBINED PRICES 


5-10 Amplifier with 2 valve pre-amplifier complet 

TERMS: Deposit £5/16/- and 12 monthly paymen 

5-10 Amplifier and 2 valve pre-amplifier assembled and t : 

TBHRMS: Deposit £8 and 12 monthly payments of £1/10/10. Total credit price £26/10/-. 
Carriage and Insurance 10/-. 


RECORD PLAYERS at economical prices 


BSR GU? 4-speed with mono cartridge ......- 


GARRARD SRP22-4-speed with mono cartridge 
BSR UA50 Minichanger with XIM cartridge 


GARRARD 1000 Autochanger with GC8 cartridge 
GARRARD 3000 Autochanger with 9TH/HC cartridge . 


GARRARD SP25 with GP91 cartridge .......- 


£9.10.0 


e kit of parts £17/16/-. - 
ts of £1/4/2. Total credit price £20/6/-. 


its at 25 A.) and gram mains supply on rear panel. 


Carriage and Insurance 5/-. 


ested.. £24. 


£319 6 
£410 
£6 10 


RODney 2875 


Royal 7450 


EXCLUSIVE OFFER of 
portable NOBILITY 
high quality Tape Recorders 


MANCHESTER: MEMBER 
20/22 Withy Grove, M/c 4. Blackfriars 5879/5246 OF 
SHEFFIELD; 125 The Moor Sheffield 29993 THE PANTIYA 
NOTTINGHAM: Eastown House, Lincoln St. GROUP OF 
Nottingham 45889 COMPANIES 


PORTABLE GRAM CASES 


For record player installation only and ideal for use with portable PA systems 
and radio set amplifiers. Takes all standard single players and autochangers. 


PC1 


Size overall: 16 14 x Slin. Includes uncut motor board, size 154 x 134in. — £2/12/6 
PG2 itable single player and amplifter/speaker installation. Size overall : 18 x 16 

Board 15% x 132 with 3in. clearance below board: height above 
2lin. Cut outs are provided to fit e » Monogram amplifier and. 8 


x din. 
unit. £2/15/6 
all: 18 x 16 x 8i Board 
neight above 43in. Will also 
1. speaker and all standard 


£3/5/- 


speaker. Suitable for Garrard SR P22 Record Play 
PC3 For autochanger, amplifier/speaker installation. + 

size 15% ¥ 13hin. with 24;in., clearance below boar 
accommodate mn-Clyne Monogram aniplitier, & 
Autochangers. 


imila 


Add 5/6 Carriage and Insurance for any of above. 


3Bi1 Recorder 


‘Case £5 p.crim. 


Houses a complete tape recorder. 
Designed to take the Magnavox 
363, Stern-Clyne HF/TR3 Tape 
Amplifier and Power Pack plus: 
10 x 6in. speaker. Size overa 
193in. wide x 14$in, deep 

10}in. high. 


TUNER 


A new specially designed sensitive 
timer for the amateur builder. 
Provides a stable interference-free 
reception of BBC FM transmissions, 
High quality output signal ensures 
tinum performance from | any 
i-Fi audio system. Reliable easily 
igned circuit includes RF stage and 
2 IF noise limiting stages. Input 
sensitivity better than 100» micro- 
yolts for 400B quieting. 
requirements 200 volts at 
6.3 volts at 1.5 A. 


Carr. & Ins. 4/-. 


Complete kit of parts 


£7.9.6 
£10.9.6 
£2.15.0 
0 Carr, 3/6. 


Assembled and tested 
anual only 3/- 


Optional power pack Type D kit 


£3.10 


Descriptive leaflet {ree on request. 


Q/G TEST 7 Pocket Multimeter 


A really versatile instrument, that makes a handy pock- 
et-size tuol. Measures AC or DC voltage in three ranges 
of 0-15-150-1,000 v. Resistance 0-1,000,000 ohms and 
Current 0-150 mA. D.C. Size only 3$ * 2) 
, “easily 
Complete with battery and test Jea 


Assembled and tested 


Carr. 2/- 


Thin. 


With ingenious dial design providing a c 


read scale, 


a 


STERNKIT FMI 


Carriage and Insurance on above 5/- extra. 


GARRARD 401 Transcription Motor 


GOLDRING GL68 Transcription unit less cartridge Wize 
GARRARD LAB80 Mk. 2 Transcription Autochanger less 
| eartridge : 
GOLDRING GL70 Transcription unit less cartridge 


Carriage and Insurance on above 7/6 extra. 


—— 


TERMS AVAILABLE ON ALL ORDERS OVER £15 IN VALUE 


£6 6 
£8 19 
£12 19 


AROASO 


fo O@ 


°o 


Superbly styled, ruggedly constructed with 
features usually found only in more expensive 
instruments, including: separate motors for 
Rewind and Record/Play; “ self-storing ” 
remote control microphone in built-in hous- 
ing, enclosed construction with integral 
handle that permits “ any attitude *’ record- 
ing, single master control for instant change 
of function, Four transistor amplifier gives 
150 mW_ output into high grade dynamic 


CE» 


| 


speaker. Size: 10} x 8} x 2}in. Finished 
matt white/dark grey. Use anywhere for 
Note-taking, [dea Recording, Dictation, etc. 
Complete with microphone, batteries, 3}in. 
tape and spare spool in handsome gift box, 


ONLY 


£7.15.0 


Carriage 


98 WIRELESS WORLD 


PRE-PAK semiconpuctors eesTRBUTeD 


PRE-PAK FOR QUALITY PRE-PAK FOR VALUE 


TRANSISTORS PRICE 
6—Silicon rectifiers BY100 type 
10—Relays, mixed types and voltages 
20—Mixed, marked and tested trans, 
1—500 Me/s expitaxial mesa. PNP 2N 
6—Sub, min. zeners, 3.6-15V. 400mW .... 
1—2N174 real power trans, 80 v., 150 W. ...... 
1—High power, high volts, 25024, 100 v. 100 w. 
. 25—Assorted trans. and diodes, all new 
4—2N601 p/trans. germ. 30 V. 10 Mc/s. .. 
50—Unmarked, untested, trans. new .... 
4—Solar cells, inc. Book of ins. ........ 
4—OA5 gold bonded diodes, Mullard 
7—Matched set, 0C44/45/81D/81 + diode 
2—Power trans. 0026/35 type 
1—Light sensitive cell, ORP12 type 
2—Comp. air, AC128, AC176 
7—BAI115 G.B. diodes T.V. video 
8—Bi-directional trans., ASY66 
4—Assorted NPN trans., TO-5, TO-18 
4—1 amp. recs. 200/300PIV 
- 10—Germ. diodes, assorted types 
8—Silicon diodes, assorted types 
.  2—2 zener diodes 1}W., 7 and 10 volts 
. 10—Gold bonded, diodes, assorted 
3—2G339A NPN audio, texas 
5—TK22C germ. switching trans, .. 
4—I8S100 sil. recs. 100 PIV, 3} amp. 
1—Tunnel diode AEY11, 1050 Me/s. 5mA,.... 


‘FREE’ *& *& THE LARGEST RANGE OF LOW PRICED SILICON 
Packs of your own | CONTROLLED RECTIFIERS (THYRISTORS) IN G.B. 
choice to the value of | SEND FOR FULL RANGE AND PRICES. CIRCUIT 


10/- with all orders DIAGRAMS ISSUED FREE OF CHARGE. 
over £4 in value. 


FIRST EVER LOGIC KITS. Learn for yourself how computers COLOUR TELEVISION |!!! 
work, even make one for yourself. Full instructions for a 
noughts and crosses machine, binary counters, timers, etc. 


TRANSISTORS PRICE 
OcB81D... 2/6 


25303 ... cc 
POWER TRANSISTORS 


JUNE, 1967 


DAVIS & WHITWORTH LTD. 
222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 
PHONE: SOUTHEND (0802) 46344 


PRE-PAK FOR SERVICE 


15—50 volt. trans., germ switching .... 
1—Uni junction, 2N2160 or equiv. .. er 
5—Audio kit NKT278/275/271/773 + diode .. 
2—RF. power trans., OC22 and BUYI1 
2—Sil. power recs. 200PIV, 6 amp. .. 
5—Sil. recs., } amp. 100/200PIV ate 
2—100/60V., sil. trans., 200 Mc/s., ZT84/ 

2—3 watt planar, 2N1613, 2N1893 
4—Sil, trans, in the 28300 series .. 
1—Sil. power 85 watts, 28721 series 
2—60 v. 160 Mc/s. TO-18, 28103/4 
1—2N1132 sil. planar, pnp trans, .... 
3—Germ. NPN trans,, 2N1302/4/8 .. 
3—Germ. pnp trans, 2N1303/5/7/9 .... 
1—300 Me/s, trans, ASZ21, Mullard 
1—35 amp. sil. rec., LOOPIV, stud .. 
2—Power trans., germ., OC28/29 type 
4—800PIV, 500 mA., sil. recs., STC 
5—Sil. rees., 400PIV, } amp. .* 
1—200 Me/s. low noise trans., AFZ1: 
2—Sil. trans., narrow gain spread BCZ11. . 
4—Sil. recs. 800 PIV., 2 amp. 

25—} W. hi-stab. resistors mixed .... 
8—Germ. diodes, OA70, OA79, OA81 
2—Sil. recs., Sub. min., 400/600PIV 400 mA. .. 
2—Zener diodes, 5,1 v., 250 MW. ..........45 

10—Assorted capacitors, all types .. 3 


. 20—Transistor heat sinks 


SCOOP PURCHASE! 


GREAT NEWS ae 


Pre-assembled logic elements. 2 input gates 2/-. We now givea written 
3 input gates 2/9. Flip Flops and others 5/- each. guarantee with all our 


Send for more details. 


semiconductors. 


NO CONNECTION WITH ANY OTHER FIRM. MINIMUM 


First ever correspondence course is now available. 10 lessons ORDER 10/- CASH WITH ORDER PLEASE. For com- 


Ll. 5 gns. 1.2. 10 gns. No need to purchase both kits, fully illustrated. Test questions for student. Marked by plete lists and substitution charts send 1/- in stamps, add 1/- 


you can start with L.2 which incorporates L.l. DETAILS experts. Model answers. Total cost 10 gns. ‘Terms at no 
FREE, extra charge. Free details on request, 


post and packing per order. OVERSEAS ADD EXTRA FOR 
AIRMAIL, 


=| MULTI-Tieevies, Soc = COMPACT COMMUNICATIONS 
RECEIVER CR.150 


4  wavebands 
540 ke/s. to 30 
Excep 


<-|/0.P.V. MIRROR SCAL- 


., 1,000v. 
ZO) Vey LO HVe, 
50 v., 250 v., 1,000 v. 
D.C, current: 5 wA., 0.5 
mA., 6 mA., 50 mA., 
250 mA. Size: 55 x 35 TYPE 50B VARIAC. 


Mc/s. 


batteries and test prods. £ 5.1 5.0 0-270 v. 


INSULATION - RESIS- 1. wee 
TANCE TESTER Model N 

PDM.500. Push button 
operation. Large easy| 
to read scale dial. Handy} 
vinyl-leather carrying] 
case. Rated voltage andj, —= 
resistance 500v./100 meg. 
ohm. Scale range: 0.1- 
100-200 megohm. Size 


me '618.18.0 


ED 
YL 


Sin. Std. 600ft. 8/6 


5tin. L.P. 1,200ft. 12/6] SET Model ST.8R. Pro- 


4in. DP. 600%. 9/-] 4 
-p.s. 8 ohms _ per 
Sin. D.P. 1,200f. 15/-] channel. Feather soft 


Attractively box- sain. D-P. 18008. 22/6] car cushions and head. 


SPOT CASH FOR YOUR EQUIPMENT 


© HI-Fle TAPE @ TEST e P.A e W.H.Y? 


read dial with : 
x 1}in. Complete with | Input 250 v. Output Bandspread tuning. “S’? meter for fine 
Built-in speaker and_ telescopic 
BFO, ANL. . Phone output socket. 


ximum tuning. 
current 31 amp. Rated aerial, 
NEW TRANSISTORISED current 20 amp. Guar- Standby switch, etc. A.C. 200/250 v. 


; Carr. 10/6. 
t ri vides perfect stereo, : 
T A p E Yin, LP. 1,808. 15/—] Tre Perret etd 


GEE BROS. RADIO 


WW—139 FOR FURTHER DETAILS 


te! 
rerio. 16 gns. 


LAFAYETTE AIRCRAFT RECEIVER 


LATEST 
IMPROVED 
MODEL HA- 
55A. Covers 
108 - 136 
Mc/s. Two 
RF stages 
with 6CW4 


Nuvistor for high sensitivity. 11 valve per- 


Transistorised power supply. 


u S Zin. Std. 1,2008. 12/6 = formance. 
i ae a Built-in 4in. speaker. Adjustable squelch. 
G E E Sin, L.P. 9008. 10/ STEREO HI-FI HEAD eal Mews Ges Wa y Gin i 


£19.7.6 
B.S.R. UA. 70 


ed. Guaranteed yin. D.P. 2.400%. 25/-] band, Sit. lead with MANUAL / AUTOMATIC TURN- 
Brand new. Sin. T.P. 600f. 15/—] stereo jack plug and TABLE. Latest model with many 
P. & P. 2/6 per din. TP. 9008. 17/6 remote control box unique features including integral 
order 5i > aur 2 ; with separate volume cueing device, etc. 
4 in. T.P. 1,8008. 35/— control for each ear- Gee’s Price GNS. 
Send for full list, 5tin. T-P. 2.4008. 45/-] hone 99/6 onty 9 post ¥i6. 
Zin. T.P. 3,600f. 58/6] P. &-P. 2/6. / 


15 LITTLE NEWPORT STREET, 
LONDON, W.C.2 GER. 6794/1453 


Open 9-6 Mon-Fri., 1 p.m. Sat. Adjoining Leicester. Square Tube 


SUPER POWER LOUDHAILER 


Range 1,000 
it. Light, 
weight, self- 
contained, 
portable dy- 
namic direc- 
tional type 
microphone 
we cardoid ie 
polar dia- 

phragm. 12gns. 
Fully transistorised power amplifier. Long 
battery life. Ideal for all outdoor events. 
Junior Model £4/15/-, P. & P. 2/6. 


TU.25 REFLEX HORN SPEAK- 
ERS. Strong and durable, 
weatherproof, waterproof and 

\ shockproof. 20}in. dia. 25 
Wan watts output. 15 ohms 
Wen imped- 


C.p.S. 
Gives excellent 
reproduction of 
speech and 
, (TU.35, 3 tt 
.35,, 35 -wa 
£11.19.6 oor a0}? rat 
EACH sal 

¥S-5 REFLEX HORN SPEAKERS. 5bin. 
dia. 8 ohms imp. 4 watts output. Freq. 
response. 450-6,500 c.p.s. | Waterproof, 


shockproof, lightweight. 
Attractive dark blue finish. 3 gns. Each 


NE 
G.P.0. STANDARD 19in. Heavy Duty 
EQUIPMENT RACKS. 

Channel uprights, heavy duty base, 

4ft. 9in. £$4/10/-; 6ft., $7. Carr. 20/- each 


For the first time ever, we proudly present a 
three digit A.C./D.C. voltmeter for less than 
£100! 

Manufactured by the world famous Hawker 
Siddeley Group at its Gloucester Works, the 
Digimeter Type B.1.E. 2123 is a fully transistorised 
multi-range instrument possessing the following 
distinctive features :— 


Electrical Characteristics: 

D..C. Ranges: 10mV to 400V in four ranges 
(1000V for positive voltages). 

Accuracy: the greater of +-0.1% of +1 digit. 

A.C. Ranges: 100mV to 250V r.m.s. in three ranges. 

Accuracy: the greater of +0.5% or +1 digit 
over the frequency range 30c/s to 10Kc/s. 

Range Change is manual 

Input Impedance: D.C.-I5 Mohm on two lower 
ranges, | Mohm on two higher ranges. 
A.C.-A.C. coupled, approximately equivalent 
to a shunt impedance of 8 Kohm in series with 
the parallel impedances 180 Kohm and 550pF. 

Input Characteristics: Single ended, floating. The 
potential between terminal connected to OV 
and earth should not exceed 400 V D.C. or 
250V A.C. 7 

Input Filter: 55dB attenuation at 50 c.p.s. 

Conversion Time: 300mSec. 


controlled. 
Power Supply: 100/120V. 200/250V 50 c.p.s. 


Mechanical Characteristics: 

Dimensions: 103in. high x Zin. wide X I3in. deep. 

Weight: 15 Ibs. 

Display Details: Three digit with decimal point 
indication. Character Height lin. 

At the price we can offer these instruments, no labora- 

tory can afford to be without one! They are ideally 

suited to production and inspection applications. 


Brand new in manufac- 

turer’s packing. With £92 ° 10 e 0 
Handbook. Carriage extra at cost 
IMMEDIATE DELIVERY! 


Sampling Rate: | reading per 2 secs or manually 


WIRELESS WORLD 


SOLARTRON PULSE GENERATOR 
MODEL OPS 100 
Pulse width | micro sec. to 100 Micro sec. 
Amplitude 1-70 volts (switched). Time delay 
1-4000 micro secs. A modern instrument in 
excellent working order. 
PRICE £35+420/- p.p. 


SOLARTRON FEED BACK VOLTMETER 
TYPE VF252 
Range 1.5 MV for FSD to 15 volts A.C. in 9 ranges. 
Input attenuation 30 m.Ohms or | M. Ohm, incor- 
porates C.R.O. O.P. the measurement is displayed 
upon a first grade Weston meter with a scale 
length of over 6 inches, power supplies 200-240 
A.C. mains. In first class condition, perfect 
working order. PRICE £45 


GENERAL RADIO RF SIGNAL 
GENERATOR 
TYPE 804C 
Frequency range 8 to 300 Mc/s in 5 ranges accuracy 
1% directly calibrated. Variable attenuation 
} Micro volt to 20MV., Modulation internal/ 
external incorporates at a glance Carrier and 
Modulation meters, internal stabilised P.S.U. 
110-250 volts A.C. In very good condition and 
working order. PRICE £22/10/0. p.p. 20/-. 


MARCONI PRECISION FREQUENCY 
MEASURING EQUIPMENT 
TYPE TME-2 
The above instrument is a specimen piece in as 
new condition. Frequency range IKc/s to 30 Mc/s. 
Accuracy 0.01 c/s CW. Synchronous clock, in 
perfect working order. PRICE £125 


HIVOLT PORTABLE E.H.T. GENERATOR 
Variable output from 0 to l0ky. D.C., Megohms 
range 200 to 10°. A small modern completely 
portable instrument, Fully transistorised C/W 
batteries. Weight complete 21 Ibs. New con- 
GILION: Feiss esas nde eise cae.cine.cmlcamsarian ees £35 


AN/APR4 VHF COMMUNICATIONS AND 
SEARCH RECEIVERS 


For the first time offered in new, boxed condition. 
Frequency Range 38-1,000 Mc/s. Accuracy 1%. 
Five |.F stages. Output impedance 600 or 4,000 
ohms. Power supply 115 v. A.C. (internal). Price 
complete with three tuning units. NEW £90. 


T.M.C. CARPENTERS POLARISED RELAY 


TYPE 6U32 . 
Double wound coil resistance 1000= -!- 1000 ohms. 
Miniature Series. Brand new C/W base. 


25/- p.p. 1/6. 


CAPACITANCE BRIDGE ELECTROLYTIC 


B.P.L. Cat. No. ZD00506. Measures capacitance 
under full working loads (variable voltage selec- 
tion), easy to operate. C/W voltmeter, leakage 
current meter, balance indicator, discharge 
switch, etc. Range .2 mfd. to 2,200 mfd. A modern 
instrument in new condition, and guaranteed 
accurate. Price £35, p.p. 20/-. 


MINIATURE LEDEX ROTARY SWITCHES 


5 bank single pole || way for 24 v. operation. 
Brand new stock. Price only 30/-. p.p. 2/6. 


RELAYS MINIATURE SEALED TYPES 
STC 4186 EA | 1.3-2 volts | heavy duty make. 
STC 4186 EB 6v. 45 ohms. | HD make. 

STC 4184 GB 6v. 45 ohms 2 C/O. 

STC 4184 GC 12v 170 ohms 2 C/O. 

STC 4190 GD 24v. 700 ohms 2 C/O. (STC 4186ED 
24v. 700 ohms | HD make). 

STC 4184 GE 48v. 2500 ohms 2 C/O. 

All the above types at 8/6 ea. New stock p.p. I/-. 


SANGAMO WESTON MINIATURE 
MOVING COIL RELAY 
TYPE SII5 
Resistance 90 ohms, nominal operating current 
250 micro amps. single C/O. Weighs only 1} ozs. 
Relay C/W base 25/-. p.p. I/-. Brand New. 


ERR ATL SRT PEAY OTST IE EE LNT 


P. F. RALFE 


423, GREEN LANES, HARRINGAY, 
LONDON, N.4. MOUNTVIEW 6939 


EAC ESD RAS SRE NS 


MUIRHEAD REFERENCE CELLS 


Type D-845-C. ‘‘U” shaped type. Brand new in 
individual cartons. Price 25/-. p.p. 1/6. 


MARCONI POWER OUTPUT METERS 
TYPE TF340 
Measures 5 mW-5 watts F.S.D. A small portable 
instrument in excellent condition. Only £12/10/-. 
p.p. 7/6. 


TELEPRINTER, CARRIER, FREQUENCY 
SHIFT ADAPTOR 


By Redifon, in new condition, comprising F.S.K, 
and power supply unit in two separate transit 
cases, the P.S.U. has built-in 80-0-80v. P.S.U. which 
enables the unit to work directly into Creed 
7B or other types of teleprinter, for operation 
with most types of Service Receivers. IF frequency 
adjustable 445-475 kc/s. sold complete with all 
plugs, cables, etc.. Power supplies 240 v.a.c. or 


124 v.d.e. 


PRICE £!0/10/-, carriage 25/-. 


Con 


RCOM 


: Zou om 
‘fii= £6/9/6 


Solve your communication problems with this 
new 4-Station Transistor Intercom system 
(1 master and 3 subs), in de-luxe plastic cabinets 
for desk or wall mounting. Call/talk/listen from 
Master to s to Master. Operates on 


Usually Bis. 


55/- 


Why not increase efficiency of Office, Shop and 
Warehouse with this incredible De-luxe Portable 
Transistor TELEPHONE AMPLIFIER which en- 
ables you to take down long telephone messages or 
converse without holding the handset. A status 
symbol? Yes, but very useful one. A must for 
every telephone user. On/off switch. Volume 
Control. Operates on one 9 y. battery which lasts 
for months. Ready to operate. P. & P. 2/6 in 


one 9 v. battery. On/off switch. Volume control. 
Ideally suitable to modernise Office, Factory, 
Workshop, Warehouse, Hospital, Shop, etc., for 
instant inter-departmental contacts, Complete with 
3 connecting wires, each 66ft. and other acces- 
sories. Nothing else to buy. P. & P. 6/6 in U.K. 


U.K. Add 2/6 for Battery. 
Full price refunded if returned in 7 days. 


WEST LONDON DIRECT SUPPLIES (W.W.), 
169 Kensington High Street, London, W.8 


On/off switch. Full Volume Control. IDEAL AS 
A BABY ALARM. Or communicate with your 
neighbour or listen tor telephone bell in other 

andreds of other uses. Indispensable, 
in Home, Shop, Nursery, Surgery and Office. 
A boon for spastics and disabled. Saves shouting 
and walking up and down the stairs. Complete with 
60ft. connecting lead. Battery 2/6 extra. Ready 
to operate. P, & P. 2/6 in U.K. 


100 WIRELESS WORLD 


DE-ICER, Controller Mk. 3. Contains 10 relays D.P. changeover 
heavy duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud switch 30-way 
relay operated, one five-way ditto, D.C. timing motor with Chronometric 
governor 20-30 volts 12 R.P.M.; geared to two 30-way stud switches and 
two Ledex solenoids, 1.delay relay, etc., scaled in steel case, size 4 x 5 X Tin. 
£3 each, post 7/6. 

GEARED MOTORS (Reversible). 

28 v. 150 r.p.m.,25/-, post 2/6. 

24 v. Open gears with governor approx. 10 r.p.m., 25/-, post 2/6. 

A.C. Motor 115 v, 50 c/s. 1/300 H.P., 3000 r.p.m. Capacitor 1 mfd., 25/-, post 
3/-. Dalmotor SC5, 28 v. D.C. at 45 amps.; 12,000 r.p.m. output 750 W. 
(approx. 1 h.p.), brand new, £2/10/- each, post 7/6. 

28 v. D.C., 200 r.p.m. (ideally suited for opening garage doors), current 
consumption approximately 6 amps. Price £3/10/-, postage 7/6. 
CONDENSERS. 10 mfd. 1,000 v. 12/6 post 2/6. 8 mfd., 1,500 volts, 
17/6, post 2/-. 8 mfd., 1,200 volts, 12/6, post 3/-. 8 mfd. 600 volts, 8/6, 
post 2/6. 0.25 mfd., 2 kv., 4/-, post 1/6. 

Vacuum condenser 50 pf. 32 kv., 30/-, post 1/6. 6 pf. 20 kv., 22/6, post 
1/6. All the above are new in cartons. 


i AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and 
valves, relays, magnetic clutches, motors and plug-in amplifiers, with many 
other items, price £7/10/-, £1 carriage. 


U.S.A. DESK MICROPHONE CRV/5108/A. Complete with 7 yards 
of screened cable and universal jack (adjustable), 10/- each, post 3/-. 


MARCONI TYPE TF-144G Signal Generator: freq. 85 Kc/s.-25 mc/s., 
internal and external modulation, power supplies 200/250 v. A.C. (second- 
hand cond.), price £25 each; or available in transit case complete with spares, 
in first class condition £30 each. Carr. on both 30/- each. 


SIGNAL GENERATOR TS155c/UP (as new), price, £75, carriage £1. 
TS125A, with leads, etc., price, £25, carriage 10/-. 


APNI ALTIMETER TRANS./REC., suitable for conversion 420 mc/s. 
complete with all valves 28 v. D.C. Dynamotor and 3 relays, 11 valves, 
price £3 each, carr. 10/-. 

TRANS./RECEIVER UNIT Mk. 3. Freq.2 to 8 mc/s., RT or CW.> 
MCW., requires external power supply. Complete station, £9, carriage 25/-. 
Trans-rec. only, £3/10/-, carr. 15/-. 

ROTARY TRANSFORMERS. 24 vy. input, 175 v..at 40 ma. output 
25/-, plus 2/- post. EICOR type, 12 v, input, 400 v. at 180 ma. output, 
30/-, plus 4/- post. 12 v. input, 225 v. at 100 mA. output, 25/-, plus 3/- 
post (All the above are D.C. only). 

CANADIAN C52 TRANS./REC., freq. 1.75 to 16 mc/s. on three bands. 
R.T., M.C.W. and C.W. Crystal calibrator, etc., power input 12 volt DG 
new condition complete set, £50, carr. £2/10/-. Used condition in working 
order, £25, carr., £2/10/-. C52 receiver only (less outer case), £8/10/-, 
carr, 15/-. Transmitter only £7/10/-, carr. 15/-. Power unit C52 rec., new 
£3/5/-. Used power units in working order, £2/5/-, carr. 10/-. 
OSCILLOSCOPES. Type 1035, Cossor Mk. 1, in very good condition, 6 
£35, carr. £1. Hartley type 13a, £25, carr. £1. 


CT.53 SIGNAL GENERATOR. Freq. range 8.9-300 mc/s. with calibra- 
tion chart. Output 1V-100 mV. internal square wave and sinewave modula- 
tion at 100 c/s., external modulation 50 c/s-10 Kc/s., 230 v. A.C. Complete 
with chart, etc., price £27/10/-, carr. £1. 
MICA CAPACITOR: .04 mfd., 1000 volts Peak Wkg., 25 amps. at 1,000- 
kc/s., price £3 each, post 5/-. 
AVO MULTIRANGE No, 1 ELECTRONIC TEST SET : £30 each, 
carr. £1. 
HRO RECEIVER. Model 5T. This is a famous American High Frequency 
x Superhet, suitable for CW., and 
MCW ., reception crystal filter, with 
phasing control. AVC, and _ signal 
strength meter. Freq. range 50 kc/s. 
to 30 mc/s., with set of nine coils. 
Receiver only in working order, 
£18/10/-, carr. 15/- each. Set of 
nine coils, £12/10/-, available only 
Fe with set. Power unit for HRO, 
: 100/240 v. A.C., £2/15/-, carr. 10/-. 
SPECIAL OFFER: Complete HRO SET (Receiver, Coils & Power Unit) 
for £30, plus 30/- carr. 
HRO-M SETS available with UX type valves; seccndhand cond., with 5 
coils and power unit, £20 each, carr. 30/-. 
CONVERTERS. Type 8a, 24 v. D.C., 115 v. A.C. at 1.8 amps 400 cycles, 
3-phase, £6/10/- each, post 8/-. 
ADAPTOR WAVEGUIDES TO COAXIAL UG 183/U (M Band). 
Price 30/- each, post 3/-. 
TRANS./REC.510/A. This is a lightweight transmitter/receiver principally 
used for long range communications. Frequency tunable 2-10 Mc/s. and 
has facilities for ““ VOICE ” or “ CW ” working. The operator can set up 
4 crystal controlled channels within this band and select the required 
frequency by means of a switch on the panel of the transmitter. Power 
requirements 1} v. and 90-73 v. The power output is approx. 0.2 watts 
for “ VOICE” (unmodulated) and 0.5 watts for “CW.” Suitable for 
mobile units or can be used as a base station with improved aerial system. 
In excellent condition. £15 each, carr. 10/-. 
MARCONI DEVIATION TEST SET, TF934: freq. 2.5-100 Mc's. 
Can be extended to 500 Mc/s. Deviation range 0-5, 0-25 and 0-75 Ke/s. 
£35 each, carr £1. 
MARCONI IMPEDANCE BRIDGE, TF-373: inductance 5uh-100H 
‘In 5 ranges, capacity 5pF-100uF in 5 ranges, resistance .05 meg-1 meg., 
power supply 230 v. A.C. £37/10/- each, carr. 15/-. 
CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 
450 c/s-22 Ke/s., directly calibrated. Power supply 1.5 v.-22 v. D.C. 
£12/10/- each, carr 15/-. 


ADVANCE TEST EQUIPMENT 


HIB Audio Signal Generator ................ £30 0 0 
JIB Audio Signal Generator .................. £30 0 0 
J2B Audio Signal Generator .................. £35°°0 0 
TTIS Transistor Tester....................... £37 10 0 
VM76 AC/DC Valve Voltmeter ............... £72 0 0 
VM77C AC Millivoltmeter ................... £40 0 0 
VM78 AC Millivoltmeter (transistorised) ...... £55" 0: 6 
VM79 UHF Millivoltmeter (transistorised)..... £125 0 0 


These are current production, manufactured in U.K. by Advance 
Electronics Ltd. (not discontinued models). Showing a saving of | 
approximately 33}%, on nett trade price. BRAND NEW, all in 
original sealed carton. Carr. 10/- extra per item. 

Special offer of 10% discount for schools and Technical Colleges, 
etc. : 


TS535A/U, Hewlett Packard Co. Signal Generator: freq. on 4 bands 
7-16 ke/s., 15-36, 34-80, 70-160 kc/s., with 400 cys. external mod., micro- 
volts 0-10 and 0-20 Db., with a 2 inch cathode ray tube for visual indication. 
Power supplies 115 v. A.C. Price £75 each, carriage £1. 
TACAN. Trans./Receiver, same as ARN21, British made, STC, TR9171 
complete with five 2C39As with associated valve-holders. As new price 
£25. Used condition, £15, carriage £1. 
RELAY PANEL: with 4 Leach relays, 28 v., 135 ohm coil, 4 P. C/O, 
10 amp. contacts, 4 relays, 28 v., 235 ohm coil, 3 pole C/O plus high speed 
relay, 16,000 ohms, 1 C/O. Price 30/- each, postage 5/-. 
TELEPHONES (PORTABLE) TYPE “F”. Suitable for all outdoor 
activities up to a range of 5 miles, in excellent condition. Price, complete 
with batteries, £5/10/+. per pair, carriage 10/-. 
TELEPHONES TYPE “L” Portable in excellent condition. 
(without batteries), post 10/6. 
B.44 MODULATION TRANSFORMER: Ratio 2 : 1 or as an output 
transformer 85 : 1. Price 25/- each (new in cartons), postage 3/6. 
BATTERY CHARGERS: 100-250 v. A.C. Input, 12 v. 15 Amp. Output 
(2-Rate Charger complete with Sun-vick thermal switch for fast or trickle 
charge), price £12/10/- each, carr. 30/-. 

COMMAND RECEIVERS: Model 3-6 mc/s. and 6-9 mc/s., as new, price 
£5/10/- each, post 5/-. 

BC-433-G COMPASS RECEIVER: Freq. _200-1,750 kc/s. in 3 bands, 
suitable for aircraft, boats, etc. Complete with 15 valves, power supply 
input 24 v. D.C. at 2 amps. Receiver only £5 each, control box for receiver 
£leach. Sold only with Receiver. Carr. 15/-. 

TCS MODULATION TRANSFORMERS, 20 watts, pri. 6,000 C.T., sec. 
6,000 ohms. Price 25/-, post 5/-. 

URM-67 PHASE MONITORS. Price £85 each, carriage £1. 
TS382 AUDIO OSCILLATORS. Price £45 each, carriage £1. 
TACAN PERFORMANCE TESTER. Type 7288, 105/17012. Price 
£45 each, carriage £1. 

WAVE GUIDES FLEXIBLE CG-182/APM40. 
Price £2 each, post 4/-. 

MOTOR GENERATORS, 190/240 v. D.C Input, 230 v AC. Output @ 
22 amps., price £85 each, carr. £3. : 
Loy eeail MECHANICAL COUNTERS, 0-999, price 10/- each 
post 2/-. 
MACHMETERS: Range 0 : 1 and 0 : 1.2, 6A/3384 & 5325 respectively, 
price 30/- each, postage 5/-. 
FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters 
0-9999, with locking and reset controls mounted in a 3in. diameter case. 
Price 30/- each, postage 5/-. 
MARCONI VARIABLE ATTENUATOR, 600 ohms, price £5 each, 
postage 6/6. 
AVOMETER MODEL 7: Secondhand condition, £12/10/- each, post 10/-. 
UNISELECTORS (ex equipment); 

10 bank 25 way, 70 ohm coil, £2/5/- ea., post 5/-. 

8 bank 25 way, 75 ohm coil, 37/6 ea., post 4/-. 

4 bank 25 way, 40 ohm coil, 35/- ea., post 4/-. 


£3 a pair 


Length 18 inches. 


DALMOTORS: (All ex equipment): 

Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 
5 inch screw thrust, reversible, torque approx. 25 lbs., rating inter- 
mittent, price £3 each, postage 5/-. 

Model PM-4: 28 v. D.C. @ 3 amps., 4,500 r.p.m., output 40 watts, 
continuous duty complete with magnetic brake. Price £2 each, postage 
Model SR-2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75 
watts, price 25/- each, postage 4/-. 

MOTORISED ACTUATOR: 115 yv. A.C. 400 c/s. single phase, 
reversible, thrust approx. 3 inches complete with limit switches, etc. 
Price £2/10/- each, postage 5/- (ex equipment). 

D.C. MOTOR: 27 v. D.C. with gear box, 4 r.p.m, Price 25/-, postage 
3/- (ex equipment). 

GEARED MOTOR: 28 vy. D.C. approx. 200 r.p.m. complete with 
precision potentiometer, 40k plus or minus 3%, 2.5 watts linear plus or 
minus 0.25%. Price 30/-, postage 4/- (ex equipment). 


S.A.E for all enquiries. List available 6d. 
If wishing to call at Stores, please 
telephone for appointment. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.17 


Phone: Tottenham 9213 


UNE, 1967 


WIRELESS STATIONS B 43/R 220 
‘This is a complete mains operated (200-250 v. 
50 c/s.) transmitter and receiver in one metal 
case, size 214 x 124 x I8tin., and weight 90lbs. 
They are for fixed frequency operation and 
are crystal controlled. Frequencies are be- 
tween 60 and 100 Mc/s. and the transmitter 
and receiver are not on the same frequency 
each using a separate crystal. Technical hand- 
books are supplied and it is not very difficult 
to alter the frequency of either or both sec- 
tions. Transmitter output is 12 watts A.M., 
the receiver has a built-in monitor speaker. 
There are 14 valves in the receiver and 8 
valves in the sender. The whole station is 
supplied complete with all cables, connectors, 
feeder matching units, headphones, telephone 
hand set, a complete set of spare valves for 
receiver, transmitter and power unit. (In 
addition to those fitted.) Packed in a wooden 
case (total weight about 200 Ibs.). Special 
note.—We cannot undertake to supply any 
particular frequency under any circumstances. 
BRAND NEW. £20. Carr. 50/-. 


HRO TUNING METER. 0-] ma. New and 
boxed 25/-. Post 2/-. 


RADIATION METERS 


494, electrometer valves, etc. 


NEW. In canvas carrying case £3/19/6. 
Postage paid. i 


V.H.F. SIGNAL GENERATOR 
MARCONI TF-801A. Covers 10 to 300 Mc/s. 
(4 bands). DIRECTLY calibrated. Int. Mod. 
at 400, 1,000 and 5,000 c/s. Attenuated or 
force output. Guaranteed overhauled, 
accurate and in perfect working order. 


£32/10/-. Carr. £1. 


BEAT FREQUENCY OSCILLATORS 
MARCONI TF-195M. Covers 10 cps. to 
40 ke/s. in two sweeps. 0 to 20 kc/s. ahd 
20 to 40 kc/s. Ouput 2 watts into 600 
or 2,500 ohms. Panel meter indicates 
output voltage. A.C. mains operation 
100 to 250 volts. First class condition. 
Fully tested. £20. Carr. 30/-. 


AMERICAN HEADSET TYPE HS-30-U 
600 impedance. BRAND NEW and boxed, 
15/-, postage 2/6. 


MARCONI “@Q” METER. Type 329G. 
As new condition and in perfect working 
order. £65. Carr. 50/-. 


BC-221 FREQUENCY METERS 
As new condition complete with crystal 
and valves. In perfect working order but 
WITHOUT calibration charts. £9/19/6. 
Carr. 10/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the American 
version of the No. 19 set. BRAND 
_NEW and boxed I5/-. P. & P. 1/6. 


AR-88 SPARES 
Knobs, Medium size, Set of 8.... 
Knobs, Large size 
Condenser (3 x 4 mfd.). Post 4/6.. 
Mains Trans. (L.F.) (postage 9/-) 


AR-88.LF RECEIVERS 
A good selection is available for callers at 
from £30. All are in good condition and 
are functioning perfectly. Realigned. 


LABORATORY pH METER 


MARCONI type TF.1093/I. Range 0-14 pH 
direct reading. Full temperature compensa- 
tion. Scale expansion providing discrimina- 
tion of 0.0! pH. A.C. mains operation. 
BRAND NEW complete with electrode stand 
and manual. Full details on request. £35. 


SANGAMO 
WESTON 
VOLTMETERS 
$61. Dual range 
0-5 and 0-100 v. 
D.c. FSD | mA. 
3in. scale. Recent 
manufacture. Ideal 
for schools. Com- 


ADVANCE TEST EQUIPMENT 


H1B Audio Signal Generator ............ £30 0 
J1B Audio Signal Generator ............ £30 0 
J2B Audio Signal Generator . £35 0 
TT1S Transistor Tester ................ £37 10 
VM76 AC/DC Valve Voltmeter .......... £72 0 
VM77C AC Millivoltmeter .............. £40 0 
VM78 AC Millivoltmeter (transistorised) .. £55 0 
VM79 UHF Millivoitmeter (transistorised)..£125 0 


These are current production, manufactured in U.K. 
by Advance Electronics Ltd. (not discontinued 
models). Showing a ry approximately 335%, 
on nett trade price. BRAND NEW, all in original 
sealed carton. Garr. 10/- extra per item. Special 
offer of 10°, discount for schools and technical 
colleges, etc. 


OSCILLOSCOPE TYPE 13A 


Double beam. Time base 2 c/s. to 750 kc/s. Band width up to 
5 Mc/s. Calibration markers at 100 kc/s. and | Mc/s. Cathode 
follower probe for H.F. testing. Operates from A.C. mains 
100 to 250 volts. A completely reliable quality instrument. 
Supplied fully checked with all leads, graticule, visor, circuit 
etc. £22/10/-. Carr. 30/-. 


| PCR-1 RECEIVERS | 


Brand new condition. 3 wavebands. R.F. stage, 6 valves. 
PCR-I 860-2080 metres, 190-570 metres, 5.6-18 Mc/s., in- 
ternal speaker. External Power Supply required or can be 
fitted with internal Mains Power Supply for £2 extra. Circuit 
supplied. Fully tested prior to despatch, £8/19/6. Carriage 
10/6. Fuller details upon request. Brand new external Power 
Supply Units. Vibrator Unit for operation from 12 v. car 
battery, for caravans or boats 15/6, or A.C. Mains Units £2. 
Carriage 5/6. 


HRO MODEL 5T £30 


The octal valve version. In mint condition. Complete with all 
nine general coverage coil sets covering 50 kc/s. to 30 Mc/s. 
instruction booklet and circuit, but less external power supply. 
Carriage 30/-. Complete manual available at 30/- extra. 


— 
PRIGES NOW REDUCED cINTEL EQUIPMENT. 
ELECTROLYTIC CAPACITANCE AND INCREMEN- 

TAL INDUCTANCE BRIDGE No. 36601 

A modern instrument, all solid state, which accurately measures 
the capacity of electrolytic condensers from 0.1.F to 1,000F 
under operating conditions. Leakage current and polarizing 
voltage are separately metered. Inductances from 100 mH 
to 100 H can also be measured with current up to 100 mA. 
A.C. mains operation. Unused with handbook, List Price 
£220. Our Price £70. 

WIDE RANGE CAPACITANCE BRIDGE. No. 1864. 
A matching instrument to the above. All solid state. Mains 
operation. Measures from 0.002pF to !00F. Unused with 

handbook. List Price £250. Our Price £75. 


PULSE GENERATOR. MARCONI TYPE TF.675.F. 

Repetition frequency 50 c/s. to 50 kc/s. Pulse duration 0.15 to 
100. sec. Variable amplitude positive or negative pulses of 
up to at least 30 volts peak across a load of 1kQ or 50 volts 
across 100kQ. Internal 0.1 and 0.51 sec. delay lines. BRAND 
NEW complete with Manual. List Price £125. Our price £45. 


WIDE-BAND sia ta tla MARCONI TYPE 
. TF. 

100uv to 300 mv in five ranges. 30 c/s. to 30 mc/s. Further 

details on request. BRAND NEW, £45. 


VACUUM TUBE bee ois MARCONI TYPE 
Ak 5 

A.C. measurement 0.05 to 100 v., 20 c/s. to 300 Mc/s. D.C. 

measurement 0.! to 300 v. Each over 5 ranges. Will also 

measure ohms, 50Q to 5mQ in 2 ranges. Further details on 

request. BRAND NEW, £45. 


DELAY GENERATOR MARCONI TYPE TF.I415. 
Provides sweep-delaying facilities when used in’ conjunction 
with the TF. 1330 (series) or similar oscilloscope. Alterna- 
tively, it may be used independently as a general purpose 
delay generator. Detailed technical specification supplied 
upon request. BRAND NEW £35. 


MINIATURE RELAYS. 240 v. A.C. coils. Contact assembly 
2“ makes and | C.O. 5 amps. Size 2 x 14x lin. Unused and 
removed from brand new equipment. 8/6 post paid. 


CHARLES BRITAIN (Radio) LTD. 


11 UPPER SAINT MARTIN’S LANE 


PORTABLE OSCILLOSCOPE CT.52. 
A compact general purpose instrument with 
many unusual features. Size Yin. high, 8in. 
wide, I6tin. deep. Time base 10 c/s. to 
40 kc/s. Y plate sensitivity 40 v. per cm. 
Tube 23in Frequency compensated amplifier 
up to 38 dB gain. Bandwidth up to | Mc/s. 
Single sweep facilities. Operates from A.C. 
mains 100-250 volts 50 c/s. Complete with 


all test leads, metal transit case, instruction . 


book and circuit diagram. BRAND NEW. 
Tested and guaranteed. £22/10/-. Carr. 10/-. 


PHASE MONITOR ME-63/U 
(AN-URM-69) 
Designed to measure directly the phase 
angle between two applied audio fre- 
quency signals of from 20 to 20,000 c.p.s. 
| 1%. Direct indication on a panel.meter. 
Input can be sinusoidal or non-sinusoidal 
from 2 to 30 volts peak. Of recent manu- 
facture (1957) by Control Electronics Inc. 
and ex-U.S.A. Air Force. ‘In first class con- 
dition with handbook. A complete instru- 
ment with 19 valves. £40. Carr. 30/-. 


T.C.c. METALPACK CONDENSERS. 
0.1 mfd. 500 v. D.C. wkg. at 70°C. Brand new, 
polythene wrapped, 7/6 doz., or £2 per 100. 
T.C.cC. METALMITE 350 v. D.C. wek. 
0.1 mfd. (CP37N); 0.05 mfd. (CP35N); 0.01 
mfd. (CP.32N) all at 5/6 doz. or 32/6 per 100. 
SPRAGUE METAL CASED CONDEN- 
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz., 
or 32/6 per 100. 


T.C.C. VISCONAL CONDENSERS. 
8 mfd. 800 v. D.C. wkg. at 71°C. CP 
152 v. Size 3 x I$ x Sin. high. BRAND 
NEW (boxed), 8/6 each. DUBILIER. 
4 mfd. 600 v. wkg. CP 130T or similar. 
2x 12 x 43in. high, BRAND NEW 
(boxed), 4/6 each. All post paid. 


STANDARD TRANSFORMERS 

Vacuum impregnated, interleaved, E.S. 

screen, universal mounting. Size 4 x 33 x 

2kin. ALL BRAND NEW. 24/- each. 

Post 4/6. 

Type I. 250-0-250 v. 80 mA. 6.3 v. 3.5a., 

6.3 v. | a., tapped at 2a. 

Type 2. As above but 350-0-350 v. 

80 mA. 

Type 3. -30 v. 2 a., tapped at 12, 15, 

20 and 24 y. to give 3-4-5-6-8-9-10 v., etc 
Type 5. 0-6-9-15 v. 4a. Ideal for chargers. 

| 


LOW CAPACITANCE BRIDGE 
MARCONI TF. 1342. Range 0.002 pF. to 
1,F1L pF. Accuracy 0.2%. Three terminal 
transformer ratio arm bridge allows “in 


plete in super qual- 
ity canvas carrying 
case with test 
prods and leads. 
32/6. Post 2/6. 


BRAND NEW. Boxed 


LONDON, W.C.2. TEMple Bar 0545 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours 9-6 p.m. (9-1 Thursdays). Open all day Saturday 


situ ’’ measurements. Internal. oscillator 
frequency 1,000 c/s. 12x 17 x 8sin. Weight 
153 Ibs. A.C. mains 200 to 250 and 100 to 
150 v. 40-100 c/s. With leads and handbook. 
ABSOLUTELY BRAND NEW. £45. 


102 


26 Osmaston Rd. 


DERBY The Spot. 


(Half-day Wed.). Tel.: 4136] 


10 North 


BRADFORD Parts. 


Tel. 25349. (Half-day Wed.) 


_ 5-7 County (Mecca) Tel.: CENtral 2778. 

Id Lower Cast 123 Leith st, (CHLFT CENTRES LTD. )- : : 
BRISTOL scct”(usitday EDINBURGH te). Wavericy ese ceraen, MIDDLESBROUGH 73: 
Wed.) Tel. 22904. 5766 (Half-day Wed.). | MAIL ORDERS TO: Y Half-day W 

30-31 Ge 56) Acgyle | Ronee nen, ae | LIVERPOOL iia tulkcey) crumecte a been 
BIRMINGHA Western GLASGOW Street, ©” — | Terme: C.W.0. or C.0.D. | Tel.: CENtral 3573. NEWCASTLE &.,..cc 
Arcade. Opp. Snow Hill station. Tel.: ClTy 4158 (No half-day), | No, ©-0.D. under £1, 238 Edgware Rd. (Half-day Wed.). Tel.: 21469. 


Postage 4/6 extra under 
£2. 6/9 extra under £5. 
Trade supplied. §8.A.E. 
with all enquiries please. 
Hi-Fi Catalogue price 3/3 
post paid. Personal shop- 
pers welcomed at our 
Hi-Fi CENTRES above. 
OPEN ALL DAY SATS. 
Except High Holborn. 


ALL LEADING 


Tel. CENtral 1279 (No half-day). 
Larger premises now open. 


DARLINGTO 13 Post House 


403 Sauchiehall Street. 
Opp. Locarno Tel, 332-1572 


HULL 91 Paragon Street. 
Wynd (Half-day Thursday). 
(Half-day Wed.). Tel.: 68043. Tel.: 20505. 


R.S.C, STEREO/20 HIGH FIDELITY AMPLIFIER 
Providing 10/14 WATTS ULTRA LINEAR PUSH-PULL 
OUTPUT ON EACH CHANNEL 


Features include: 


* Four-position tone and compensating MAKES OF 
input Selector switch. HI-FI 

Stereo Mono switch so that peak monaural 

se Somaetis Base Ht and oak” and Ee EMEnt 
treble “ lift” and “ cut” controls. CASH OR 

* Neon panel indicator. TERMS. 


* Handsome Perspex Frontplate. Complete 
set of parts with point-to-point wiring diagrams and instructions or Factory assembled, tested and supplied with 
Carr. 14 Gns. 12 months’ guarantee for 19 gns. or DEPOSIT £3 and 9 monthly payments 43/2 (Total 
12/6 " £22/4/6.) SUITABLE for “MIKE” GRAM., RADIO OR TAPE. FOR HOME OR 
STUDIO. Employing valves ECC83, ECC83, ECL86, ECL86, ECL86, ECL86, EZ81. Output transformers are high 
quality sectionally wound to required specification. Output matchings for 3 and 15 ohm speakers. FREQUENCY 
RESPONSE +2dB-30-20,000 c.p.s. HUM LEVEL —65dB. SENSITIVITY: 15 millivolts. HARMONIC DIs- 
TORTION 0.2 per cent. For 200/250 y. A.C. mains. Send §.A.E. for leaflet. 


R.S.C. STEREO 10 HIGH QUALITY AMPLIFIER 


Valves EZ81, ‘ECC83, ECC83, EL84, EL84. Separate bass and treble controls 
giving “ cut’ and “ boost.” Sensitivity 50mV. 5 watts high quality output 
on each channel. Can be used as straight 10 watt amplifier. Controls: Stereo/ 
Monaural switch, ganged volume, ganged treble, ganged base and balance. 
Output for 3 ohms speaker. Point-to-point wiring diagramsi and nstructions. 
Or assembled and tested 11 gns. Deposit 36/- and 9 monthly £8 1 5 0 
pyts. 25/5 (Total £13/4/9). S.A.E. for leaflet. Carr. 11/6. / | 


AUDIOTRINE HI-FI TAPE RECORDER KIT 
Only 4 pairs of soldered joints plus mains. 

Build a high quality recorder in the £50 class for only 
Can be assembled in one hour. §.A.E. for leaflet. 261 Gns. Carr. 
4 track 3 gns. extra OR DEPOSIT 4 gens, and 9 2 = 19/6. 
monthly payments of 59/6 (Total 29! gns.). Cash price if settled in 3 months 
INCORPORATING THE LATEST MAGNAVOX TAPE DECK, THE AUD- 
IOTRINE HIGH QUALITY TAPE AMPLIFIER, A HIGH FLUX 7 x 4in. 
LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spool, a Portable 
Cabinet size approx. 17} x 14} x 8iin. finished Grey leathercloth with Silver 
trim and chrome fittings. Connection diagram for wiring, amplifier to deck 
provided. FEATURES INCLUDE ~ 3-SPEEDS * FREQUENCY RESPONSE 
50-11,000 cps. 4 SWITCHED TONE COMPENSATION FOR EACH SPEED 
x OUTPUT 4 WATTS *% MAGIC EYE RECORDING LEVEL INDICATOR % HEAVY 
DUTY MOTOR ~% TAPE MEASURING & CALIBRATING DEVICE % TAKES FULL ‘in. 
DIAMETER REELS OF TAPE % NEGLIGIBLE HUM % ENTIRELY EFFECTIVE AUTOMATIC ERASURE. 


R.S.C. SUPER 1S 141 F/ AMPLIFIER|R.S.C.SUPER 30 STEREO AMPLIFIER 


TECHNICAL SPECIFICATIONS COMPARE MORE THAN FAVOURABLY 
WITH SIMILAR AMPLIFIERS OFFERED AT 


FULLY TRANSISTORISED 


%& 200-250 v. A.C. Mains Operation 

%& OUTPUT R.M.S. CONTINUOUS 
10 WATTS into 15 ohms. 
15 WATTS into 3 ohms. 

%* Max. Instantaneous Peak 
Power Output 28 watts. 

%* PRINTED CIRCUIT CONSTRUCTION 

%& LATEST MULLARD TRANSISTORS 
AD 149 (2), OC127Z, OC81Z (2), OC 44 (3), 
AC107 (Total of 9). 

* 5-POSITION INPUT SELECTOR SWITCH 
EQUALIZATION to Standard R.I.A.A. 
and C.C.I.R. Characteristics for Gram 
and Tape Heads. 

%& FULL TAPE MONITORING FACILITIES 

% SENSITIVITIES: Magnetic P.U. 4 mv. 
Crystal or Ceramic P.U. 400 my. 


Complete Kit of = 
parts with full QS 


constructional de- 
tails and point-to- 
point wiring dia- 
grams. Only 

I Gns. carr. 11/- : 
Unit factory built 15 gns. Terms: 


Deposit 49/- and 9 monthly payments 


33/9 (Total £17/12/9). Or fitted in 
walnut or teak veneered cabinet as 
illustrated. 4 gms. extra, Carr. 12/6. 


Send S.A.E. 
for leaflet. 


Heavy cast construction. Latest 
high efficiency ceramic magnets. 
Dual Cone for extended frequency 


(Total £29/14/6). 
294 ens. Carr. 15/-. Or Dep. $4/14/9 and 
9 mthly. pyts. 65/10 (Total $34/7/3). 


AUDIOTRINE HI-FIDELITY LOUDSPEAKERS 


HF811D 8in. 10 WATT 4 gns, 
HF101D 10in. 12 WATT 5 gas. 


JUNE, 1967 


60A-60B 
Oldham St. 


MANCHESTE 


(No Half-day). 


LEICESTER (ated, thors) 


Tel.: 56420. 


LONDON W.2. (Half-day 


Thurs.). Tel.: PAD 1629. 


SHEFFIELD 13 Exchange 
Street,. Castle 
96 High Holborn, W.C.1. Market Bldgs. (Half-day Thursday) 
Tel.: HOL 9874. (Half-day Sat.) | Tel.: 20716. 


New range of Linear HI-FI units stocked 


HIGH FIDELITY LOUDSPEAKER ENCLOSURES 

All types are of pleasing modern design acoustically lined and 

ported, and in alternative finishes of light teak or medium walnut. 
J.E.8. Size 16 x 11 x 8in. SE10._ For High-Fidelity 
Gives pleasing results with Speaker with provision for 
any 8in. Hi-Fi speaker, tweéter. Size 24x15 x 10in. 


Only £4/15/0 | Carr. 10. $6/19/9 
SE8. Designed for optimum $E12. For outstanding per- 


performance with any Hi-Fi formance with any 12in, Hi- 
8in. spkr. Size 22x 15x Qin. Fi speaker. Tweeter cut-out provided. 


Carr. 7/6. £5/1 9/9 Size 24x 20x 10in, 3 Gns. 


Carr. 10/-. 


HIGH FIDELITY LOUDSPEAKER UNITS | 
-All types have handsome cabinets, of latest styling finished in Satin 
Teak or Walnut, acoustically lined and ported. 
MINI-8. 8 watt rating. 3 or ¢§—am CREDIT TERMS. Deposit 3/- 
15 ohm. Response 50-13,000 Qifjjrwit] in £1. Balance over 9 mths. 
itil The DORSET Size 16x11 


C.p.s. Specially designed , 
high flux 5in. speaker with x8in. Response 45-18,000 
low fundamental resonance. C.pis. Rating 10 watts. 


Fitted Audiotrine HF 811D 
speaker. Impedance 3 or 


| 15 ohms. Carr. 7/6. £7/15/0 


The DORCHESTER. Size 
24x 15x10in, Fitted Audio- 
trine HF101D Speaker. 

Rating 12 watts. Frequency 
response 30-20,000 c.p.s. Im- 


Size 93 x 62 xX Zin. 
Carr. 7/6. : £6/19/11 


The GLOUCESTER Size 24x 
20 x 10in. Fitted 12in. high flux 12,000lin 
speaker, Cross-over unit, and Tweeter, 
Rating 10 watts. Smooth 
response. 40-20,000 c.p.s. _Im- 


pedance 15 ohms. 

Carr. 15/-. 12 Gns. pedance 3 or 15 12! Gns 
The BRONTE. Size 22x15 ohms. Carr. 15/- + e 
x Qin. Fitted Wharfedale I eELEST N 


Super 8 RSDD or Audiotrine 


HF 815D Speaker, with Roll 210 watts rating, 15 ohms 


Surround and dual cone. Rating iimpedance. Our price H 
6-10 watts. Impedance 12 Ponta 24 £1 4) 5/ i 
3 or 15 ohms. Carr. 15/-. x GiNs, :£19, i 


A DUAL CHANNEL VERSION 
OF THE SUPER 15Employing Twin 


Circuits 

% Matched Components. 

% Close Tolerance Ganged Pots. 

%* CROSS-TALK —52 dB. at 1,000 c.p.s. 

% CONTROLS: (1) 5 Position Input 
Selector, (2) Bass. (3) Treble. (4) Vol. 
(5) Balance. (6) Stereo/Mono Switch. 
(7)Tape Monitor Switch.(8)Mains Switch. 

%* INPUT SOCKETS (Matched Pairs): (1) 
Magnetic P.U. (2) Ceramic or Crystal 
P.U. (3) Radio/Aux. (4) Tape Head/Mic. 
Operation of the Input Selector Switch 
assures appropriate equalization. 

% Rigid 18s.w.g. Chassis. Size 12x 3x 8in. 
%& Attractive Rigid Perspex Facia Plate 
and Spun Silver Matching Knobs. 

% NEON PANEL INDICATOR. 


TWICE THE COST 

All parts, point-to-point 
3 oiier | spe gt 
| detailed instructions. 


Unit factory built 25} gens. 
or Deposit 83/9 and 9 
monthly payments 56/9 

Fitted cabinet as above, 


4 , range. Plastic treated surround Ahold , 
Radian ay fave Tepe tiene ig giving low resonant frequency. Re- HF121D 12in. 20 WATT{ Above facilities, etc., except for Ganging and Balance 
sd 7 RO aB * sponse 40-18,000 c.p.s. Impedance £6 /15/= Control, apply also to Super 15. ALL HIGH GRADE 
% NEGATIVE FEEDBACK 52 dB. 8 or 15 ohms. Carr. 5/6. HF127D 12in.30 WATT 9 gns.{_ COMPONENTS, ETC. THESE UNITS ARE EMI- 


%& FREQUENCY RESPONSE: 20-20,000 


c.p.s. + 2dB. AUDIOTRINE HI-Fl SPEAKER SYSTEMS 
%* TREBLE Control +15 dB. to —14 dB. Provides. a smooth frequency response from 

at 10 ke/s, 40-20,000 c.p.s. Consisting of 12in, 12,000 line 
* BASS Control +12 dB. to —15 dB. at 15 ohm speaker. Crossover Unit and Tweeter. 

50 c/s. Highly recommended for use with any High- 
%& HARMONIC DISTORTION AT 10 watts Fidelity Amplifier 5G Carr. 6/9. 

R.MS. 1,000 cps. 0.25%. 10 Watt Uni ins. 


% HUM LEVEL: —75 dB. 


RSC. TFM1 RANSISTORISED 


F/FM RADIO 


Total cost of 
parts with de- 
tailed wiring 
diagrams and 
instructions. 


12: Gns. 


Carr. 10/-. 
Or factory built, 153 gns. Orin 
Teak finished cabinet as illus- 
trated 193 gns. Terms: Deposit 
£5 and 9 mthly. pymts. 39/-. 
(Total £22/11/: 


%*& 200-250 v. A.C. Mains 
operation 

* High Sensitivity 

%* Drift-free reception 

Sharp A.M. Rejection 

Output ample for any amplifier 

approx, (500 mV.) 

Simple alignment instructions 

Output available for feeding tuning meter 

Output for feeding Stereo Multiplexer _ 

Tuner head using Silicon Planar Transistors 

Designed for standard 80 ohms co-axial input 


construction. 


* 
* 
: 
: 
* 


Stereo Multiplexer now available 


Made to match our Super 15 
and 30 amplifiers and of the 
same high standard of 
formance and reliability. The 
pre-wired tuning head facili- 
tates speed and simplicity of 


cuitry, only first grade tran- 
sistors and components used. 
Our latest product giving you 
the best at half the cost of 
comparable units. 


NENTLY SUITABLE FOR USE WITH ANY 
MAKE OF PICK-UP OR MICROPHONE (Crystal, 
Ceramic, Magnetic, Moving Coil, Ribbon). SUPERB SOUND 
OUTPUT CAN BE OBTAINED BY USING WITH FIRST RATE 
ANCILLARY EQUIPMENT. 


AUDIOTRINE PLINTHS 
for Record Playing units, Teak 
finish cut for Garrard 1000, 2000, 
3000, AT6 Mk. Ti, AT60, SP25 or 
Goldring GL68. Or with clear 
a Perspex cover as _ illustrated, 

A £5/19/11 complete. Carr. 8/6. 
RP2 HI-FI SINGLE RECORD PLAYING UNITS. Con- 
sisting of the popular Garrard SP25 turntable and Gold- 
ting CS90 High compliance ceramic Cartridge with 
diamond stylus. Fitted on Plinth as above and complete 
with Clear Perspex cover. Ready to ‘plug-in’ to any 
hal Eres (oem! Price sos TERMS: Deposit 

gns, an monthly payments 43/7. 

(Total $22/15/3). Carr. 15/-. 193 Gns. 
MODEL RP3. As above but with Goldring Lenco GL 68 
Transcription Unit and CS 90 Cartridge. Normally over 
£33. Our price 265 GNS. Carr. 15/-. Terms available. 
RP3M with Pickering Magnetic Cartridge 34 Gns. 


/ Sap. 


20 Watt Unit with extra heavy bass speaker 7 gns. Carr. 8/9. 


AA 
66". 


NER 


per- 


Printed cir- 


WW—140 FOR FURTHER DETAILS 


JUNE, 1967 


WIRELESS WORLD 


NEWCASTLE - LONDON 


New branches open. See opposite page 


GOODMANS MAXIM HI-FI 
LOUDSPEAKER UNITS rateas warts. 


15 ohms impedance. 

Normally £17/11/7. 

Pitted aanieez ae £1 2.1 1 m 
LOUDSPEAKERS IN 

CABINETS Teak veneered 

12in. 10 WATT. Size 

15x15x8in. approx. High 


quality 12in. 10 watt 12,000 
line speaker, 3 ohms or 15 
obms tere Carr. 7/6. 
12in. 20 WATT HEAVY 
DUTY. High Quality High 
Fiux I/speaker. 15 ohms. 


Size 18x18 x 8in. 
£7/19/11. Carr. 10/6. Rexine covered $1 extra. 
— 


R.S.C. COLUMN SPEAKERS 


Covered in two-tone Rexine/Vynair 
Ideal for vocalists and Public 
Address. 15 ohm matching. = 
Type C58. 15-20 WATTS. Fitted 
five Sin, high flux speakers. Overall 
size approx, 42 x 10 x Sin. 

or Deposit 44/- and ra 14 Gns. 
monthly pymts. 

Total 16/69) * Carr. 10/-. 
Type C412. 40 WATTS. Fitted four 


12in. 12,000 line 10 watt speakers. 


Overall size approx. 21 

56 x 14x Yin. Carr. 15/- Gns. 
Or Deposit £3/11/- and 9 monthly 
payments of 46/7 (Total £24/10/3). 


12in. 30 watt HEAVY DUTY 
LOUDSPEAKERS 
15 ohm. Terms available. Carr. 12/6. 


45in. 40-50 watt LOUDSPEAKERS 
EXTRA HEAVY DUTY 5 onms. 11 ane 


Normally approx, $19... Limited n’ber. Gns. 


ee 

FANE 122/10 20 WATT HEAVY DUTY 

LOUDSPEAKERS = lvin. 15 ohms GNS. 
5 Post 5/9 


With exceptionally robust 2in. 

diameter voicé Coil assembly 

Model 122/104 with Dual Cone, $5/10/-. 
POWER PACK KITS Fully smoothed out- 


put 250 v. 60 mA. H.T. and L.T. 6.3 vy LS 

amps, Consist of chassis, Double wound Mains ~ 
Trans 200-250 v. Rectifier, Choke. Electrolytics 

and circuit. i i 


Or with case ‘in 1; if 
spain BOLL. OF assembled SOIL ee) A 


R.S.C. TRANSFORMERS 


Fully Guaranteed. Interleaved and Impregnated. 


7 GNS 


MIDGET CLAMPED TYPE 2 x2{ x 2tins. 
250 v. 60 mA. 6.3 v. 2 L 
250-0-250 v. 60 mA,, 6. 


41/ 
6.3 v: 4 a., 0-5-6.3 v. 3a. 33/9 
v.4a, 0-5-6.3 v. a AD 
» Cate ; 67/9 


450-0-450 v. 200 mA., 6.3 Vv. 4a 
TOP SHROUDED DROP-THROUGH TYPE 
250-0-250 v. 70mA., 6.3 V. 2 a., 0-5-6.3 v. 2 a. 19/9 


-250-0-250 v. 100 ma., 6.3. V.3.5a.  .......005 21/9 
250 v. 100 mA., 6.3 v. -- 22/9 
6. y. 2a... 23/9 


vy. 4 a., 0-5-6.3 v. 3 a, 32/9 
v. 4.a., 0-5-6.3 v. 


suitable for, Mallard 5) 510 Amp) 39/9 
ria 9-5-6.3 v. $a. 32/9 


12 v. La. 8/9; 6.3 v. 1. 

6.3 v. 3a. 9/9; 6.3 v. 6a. 1 

1.5 a. 19/9; 0-9-18 v. Wy a 15/9; 

2 a. 27/9. 

AUTO (Step UP/ Step DOWN) TRANSFORMERS 

0-110/120 v. 200-230-250 v. 50-80 watts... 14/9 

150 watts 29/11; 250 watts 49/9; 500 watts.. 99/9 

CHARGER TRANSFORMERS. 0-9-15_ v. 

Lpa. 13/11; 2 a. 16/11; 3a. 18/11; 5a. 21/11; 

6 a. ase 8 a. 31/11. 

OUTPUT TRANSFORMERS 

Standard Pentode 5,000Q to 30 or 7,0000 to3Q_ 7/9 

Push pull 8 watts EL84 to 3Q or 159 11/9 

Push pull 10-12 watts 6V6 to 3Q or 150. 

ee pull 10-12 watts to match 6V6 to 3, 5, 8 or 
5 

Push pull “BL84 to 3 or 159 10-12 watts. . 


12-25-42 v. 


Push pull 15-18 watts, sectionally wound 6L6, 
KT66, etc., from 3 or 15Q ..... Aiea seas 29/9 
Push pull 20 watt high-quality — i 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 c/s. 


3 a, 32/9 


3 v. 3a. 39/11 
FILAMENT OR TRANSISTOR | OWER PACK TYPE 


- 19/9 
Push pull Ultra Linear for Mullard 510, ete. - - 35/9 


R.S.C. AlO 30 watt AMPLIFIER HIGH FIDELITY 


ULTRA LINEAR PUSH-PULL OUTPUT 
SIX VALVES EF86, EF86, ECC83, 807, 807, 
GZ34. Tone Control Pre-amp. stages are_in- 
corporated. Sensitivity is extremely high, Only 
12 millivolt minimum input is required for full 
output. THIS ENSURES THE SUITABILITY 
OF ANY TYPE OF MICROPHONE OR PICK-UP 
Separate Bass and Treble controls give both 

‘lift’? and ‘‘ecut.” Two inputs with separate 
vol. controls permit simultaneous use of ‘mike.’ 
pick-up, ete., etc. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR 
SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A RADIO TUNER. Price in 
kit form with easy to follow wiring diagram. 


ONLY Or factory built using latest EL34 output valves with 12 
Carr. 12 Gns. months’ guarantee. 15 GNS. TERMS ON ASSEMBLED 
12/6.4 UNITS. DEPOSIT £2/8/- and 9 monthly payments of 33/7 


tinal £17/10/3). Protective cover with handle: ailable for 21/-. 

Type 807 output valves are used with High Quality Sectionally Wound output, 
transformer specially designed for Ultra Linear operation. Negative feedback of 
20 dB. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO 
MOST EXPENSIVE UNITS AVAILABLE. lrequency response +3 dB. 30-20,000 
c/s. Tone Controls. 12 dB, at 50 c/s. + 12dB. to —6 dB. at 12,000 c/s, bum 
and noise 70 GB. down. Good qual reliable components used, Chassis finish 
gold hammer. Overall size 12x9»9in. approx. Power consumption 150 watts. 
For A.C. mains 200-250 v. 50 c/s. Output for 3 and 15 ohins speakers. EQUALLY 
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUT- 
SIDE FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH 
AS STRING BASS, ELECTRONIC ORGAN, GUITAR, etc. FOR ‘ POP’ GROUPS. 
GARRISON THEATRES, etc., ete, We can supply Microphone Speakers, etc., etc. 
at keen cash prices or on terms with amplifiers. EXPORT INQUIRIES INVITED. 


R.S.C. All 12-14 WATT AMPLIFIER 


HIGH FIDELITY ULTRA LINEAR OUTPUT 
“BUILT-IN” TONE CONTROL PRE-AMP d 
STAGES. Two input sockets with associated 
control allow mixing of “ mike’ and gram., ete. 
High sensitivity. Includes 5 valves ECC83 
ECC83, EL84, EL84, EZ81. High quality section- 
ally wound output transformer specially designed 
for Ultra Linear operation. Reliablé components. 
INDIVIDUAL CONTROLS FOR BASS AND 
TREBLE “Lift” and “ Cut.’ “Frequency response +3 dB.-30-20,000 c/s. Six 
negative feedback loops, Hum level 60 dB. down. Only 23 millivolts INPUT 
required for FULL OUTPUT. For use with all types of pick-ups and. mikes, 
Comparable with the very best designs. For grams., radio or tape, For MUSICAL 
INSTRUMENTS such as STRING BASS, GUITARS, etc. 

OUTPUT SOCKET with plug provides 300 v. 30 mA. and 5.3 v. 1.5 a. For supply 
of a RADIO TUNER. Size approx. 12x 9x7in. For A.C. mains 200-250 v. 50 c/s. 
Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is 
fully punched, Full instructions and_ point-to-point wiring diagrams supplied 
or factory built $11/15/-. TERMS: DEPOSIT 36/6 and £8. 15, Carr. 
9 monthly payments of 25/9 (Total £13/8/3). Perforated a AD! 11/6 

LEAK STEREO/20 


metal cover with 2 handles can be supplied for 21/-. 
Brand new i 
POWER AMPLIFIERS £26 


LOUDSPEAKER CORNER CABINETS 


Attractive polished walnut finish. 


STANDARD MODEL 59 /11 

for 10in, Speaker 2.1... ee see cess PRE-AMPLIFIERS 
SENIOR MODEL 

for 12in. Speaker and Tweeter. 5 Gns. Normally £32.10,0 and £25, 
Discontinued designs at approx, half price. Carr, 10/- per unit. 


| LINEAR L10 HIGH FIDELITY 
1C WATT AMPLIFIER ana sepa- 


rate pre-arplifier with all necessary 
features. Normally 16 Gns. Limited 


supply brand 10 Gns. Carr. 
. 10/- 


new at only 


ne 
TAPE PRE-AMPLIFIER L P | 
| Switched Kqualisation. For 1{in, 
3iin., 7hin. per sec, EM84 Record- 
ing Level Indicator, Designed as the 
link between a Magnavox Tape 


| TAPE AMPLIFIERS 

| Size llin.  2}in. x 6in. 
Suitable for use with Magnavox 
Decks. For 200-250 v. mains A.C. 
Originally 13 gns. Limited nam e 


slightly store $6,19,11 © 
59/11 


R.S.C. 4 watt GRAM 
AMPLIFIER KIT 

Complete set of parts to build a good 
quality compact unit suitable for use 


with any record playing unit. Mains | Deck and Hi-Fi amplifier, Suitable 
isolated ‘chassis. Separate Bass and | “almost any Tape Deck.4 Qt G 
Treble controls. Output for 2-3 ohms | Cash or Terms. £7 ns. 
speaker, For 200-250 v. A.C. S.A.E. for leaflet. 


JASON VHF/FM £6.19.11 | TRANSISTOR SALE 
TUNERS FMTI Mullard OC71, OC81, OC72, 2/11; 
Complete kit with valves. BO: aN Sas ore’ H 8; or 
RS.C. 4/5 WATT AS HIGH | XAI112, XC1OLA 3/9. Postage 6d, 
GAIN AMPLIFIER 


for up to 3 transistors. 
A highly sensitive 4-valve quality 


en 
| HEAVY DUTY SELENIUM 

amplifier for the homie, small club, RECTIFIERS Only 

ete., suitable for all crystal or ceramic / 


FW. (Bridged). 
P.U, heads and practically - all ey 


Carr. 5/-. 


12 v. 15 amps. 
“mikes” Se- | ee 
parate Bass | SELENIUM RECTIFIERS F.W. 
and Treble 


(Bridged) All 6/12 v. D.C. output 

Max. A.C..input 18 v, 

La. 3/11; 2a. 6/11; 3a. 9/9; 
4a. 12/9; 6a. 15/9. 


HEAVY DUTY BATTERY 
CHARGER KITS 6/12 V. 


controls 


Negative feed back 13 aB. Re- 
serve power supply 300 v. H.T. and 
6.3 v. L.T, for Radio Tuner or Tape 
Deck Pre-amp. For A.C, mains 200- | Consisting of Mains Trans., 200-250 v., 
250 v. Speaker output 3 ohms. Kit | Rectifier, Ammeter, Variable Charge 
complete in every detail. ly | Rate Selector, Panels, Plugs, Fuses 
punched enamelled chassis, point-to- | and holders. Fully_punched stove 
point wiring diagrams £4. 17. 9 enamelled case and circuit: 


and instructions. As- 4a. 49/11 6a. 

seinbled, “ready. for. use, 36/6 Pe Le Se es 
R.S.C. BATTERY, 

ELIMINATORS INTEREST CHARGES 


Type haope fae 


Sa REFUNDED 


wound EL34, 6L6, KT66, etc., to 3 or 150, 
fully shrouded ... 

SMOOTHING CHOKES 
250 mA. me H., 1009 12/9; 80 m 


10 H. 3500 7/9 


ww—l4l 


10 H., 4000 4/11 


prox. Completely replaces batteries | on Credit A 
supplying 1.5 v. and 90 v. Pre Sale 
A.C. mains 200-250 v. 50 ¢/s. ht R: « 

; | is available. Complete 47 /9 ast ic 
kit with disgrams settled in [Ti-F CENTRES LT 
Or 59/11 ready for use. ‘ 3 months. 2 D. 


FOR FURTHER DETAILS 


a 


HI-Fl MAIL ORDER 
SPECIALISTS 


GOODS DESPATCHED BY RETURN 
CARRIAGE & INSURANCE FREE! (UK) 
A selection from our extensive stock 


SPEAKERS U.S. 
Wharfedale Super 8, RS/DD .,..... £7 2 0 $16.80 
Whariedale Super 10, RS/DD . £1116 8 $28. 
Goodmans Axiette 8 £6 6 $14.70 
Goodmans Maxim Mini System £1715 7 $42.15 
Goodmans Magnum K System £3615 0 $101.85 
Quad Electrostatic Speaker £57 0 O $158.75 
Tannoy 12in. Monitor DC Spe £3015 0 +86.10 
Kelly Ribbon H.F., Mk. IT..... £1110 O $31.50 
Lowther PM6 Drive Unit £18 18 O 852.50 
MOTORS 

Thorens TD150 AB, motor/arm/plinth £3517 4 $82.60 
Garrard 401 Transcription Unit........ £2917 5 571.30 
Thorens TD124 Transcription Unit 18 0 $94.95 
Connoisseur Classic, 2-speed unit oes £1414 1 %35.00 
Garrard SP25, motor and p/up arm £1315 0 $82.50 
AMPLIFIERS 

Leak Stereo 30 Transistor Amplifier... . 910 0 $138.50 
Leak Stereo 20/Varislope 2 Pre-amp. .. £57 10 0 $161.65 
Quad 22 and 2 Quad II Power amps.... £75 0 8209.25 
Armstrong 222 Stereo Integrated Amp. £2815 0 $80.50 
Rogers Cadet IIE, stereo amp. and contro! £31 0 0 $86. 
Goodmans Maxamp Stereo Amplifier .. £49 10 0 $138.50 
Radford SC22/STA15 Stereo Units -.... £84 0 O 8235. 
TUNERS (Stereo Decoders extra) 

Armstrong 223 AM/FM Tuner £31 0 0 $74.20 
Quad AM II or FM Tuner, cach £28 19 0 ‘66.70 
Leak Troughline JI FM Tuner £382 311 $874.90 
PICK-UPS AND. CARTRIDGES oe Nene = 6 bet eee 
Decca Deram Transcription Cartridge .. £414 6 $11.45 


Ortofon SI5TE Cartridge, with Trans. £32 7 1 $77.00 
§.M.E. 3012/Series IT Arm. 


WORLD WIDE EXPORTERS 


OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM COST 
Fully IHustrated Export Catalogue $1.00 ($2.00 Airmail) 
Refundable against first purchase value $20.00. 


Cc. C. GOODWIN (SALES) LTD. 
(Dept. W86) 7 The Broadway, 
Wood Green, London, N.22 


Telephone: Bowes Park 0077/8 
| minute from Wood Green Underground. 
Open 9-6 Monday to Saturday (Thursday 9-! p.m.) 


NEW - UNTESTED DEVICES - NEW 


120 Glass Sub-Min. _ GERM. DIODES 10/- 
50 Mixed Germ. TRANSISTORS —s‘110/- 
_20 Mixed Volts __TENERS —- 10/- 
30 NPN, PNP, MIXED SILICON TRANS. 10/- 
60 200mA Sub-Min. SILICON. ‘DIODES ; 10/- 
20 Germ. | Amp. _ RECTIFIERS — mm 4 10/— 
40 Like OC82 AC 128 TRANSISTORS _ eee UE 
10 2 Amp. Stud _ SIL, RECTIFIERS =———1'0/- 
25 Sil. NPN, 200 Mc/s TRANSISTORS _ . Jo 
16 Top-Hat 750 mA SILICON RECT. 10/- 


% TESTED NEW VALUE-PAKS 


15 Red Spot AF transistors, PNP ...... 
15 White Spot RF transistors, PNP 
3 OC71 Trans. Mullard .. 
8 OA81 Diodes CV448 type . 
2 200 Mc/s Trans. B3Y27 ... 
4 2G417 Trans. RQVT. AF117 - 
4 0A202 Silicon Diodes Sub-Min. 
2 Power Trans. OC26/85 . . 
4 OA10 Diodes, Mullard. 
6 Matched Trans. 0C44/45/81/810 
4 Sil. Rect. 100-400 PIV, 3 amp. 
2 2N697 Sil. Trans. Planar ..... 
1 2N2160 Unijunction Trans. 
1 Tunnel Diode 1N3720 
1 Power Trans. Sil. 100 Mc/s TK201A .. 
6 BY100 Type Sil. Rect. 800 PIV .550mA 


Min. Order 1¢/-. c.W.O. Please add 1/- Post and Packing. 


Over 150 Pre-Pak Semiconductor bargains, incl. Integrated 
Circuits. Tunnel Diodes, S.C.R.s & Photo Devices plus ‘‘ FREE” 
offers. For full details send 6d. in stamps. 


BI-PAK SEMICONDUCTORS 
8 RADNOR HOUSE,93-97 REGENT ST., 
LONDON W.1. MAIL ONLY 


WW—142 FOR FURTHER DETAILS 


8-VALVE AUDIO AMPLIFLER MODEL HA34 


Designed for Hi-Fi reproduction of c 
Secon A.C. mains operation. ‘ | ECL86s and 1 
Ready built on plated heavy gauge CEE) EZ80; heavy 
metal chassis, size 73in. w.  4in. i i - 4 duty, double 
d.,x 43in h. Incorporates ECC83, wound mains 
EL84, EZ80 valves. i transformer. Out- 


double wound mains put 4 watts per 
5 channel into 3 


ohm speakers. 

Full tone and vol- 
> : ume controls. Ab- 
C7 solutely complete. 
. X©) BARGAIN PRICE ONLY £4/19/6. 
~ P. & P. 8/-. 
SUPER DE LUXE version incorporating ECL86 valves, sep. 
bass, treble and balance controls. Full negative feedback. 
4 watts output into 3 ohm speakers, § Gns. P. & P. 8/-. 


Incorporating 2 


3 ohm speaker, separate bass, treble 

: and volume controls. Negative feed- 

back line. Output 44 watts. Front panel can be detached and leads OF 

extended for remote mounting of controls. The HA34 has been 

specially designed for us and our quantity order enables us to offer 

them complete with knobs, valves, etc., wired and tested for 
only £4/5/-. P. & P. 6/-. 


HSL “ FOUR” AMPLIFIER KIT 
3-VALVE, 4 WATT USING ECC83, EL84, EZ80 VALVES for 
A.C, mains 200/240 v. 
Special features include: y Heavy duty double-wound mains 


HIGH GAIN 4-TRANSISTOR PRINTED CIRCUIT 
AMPLIFIER KIT Type TAl 


transformer with electrostatic screen. 4 Separate bass, treble | @ Peak output in excess of 1} watts. @ All standard British 
and volume controls, giving fully variable boost and cut with components. @ Built on printed circuit panel, size 6 x 3in. 
minimum insertion loss. 4c Heavy negative feedback loop over @ Generous size driver and output transformers, @ Output 


2 stages ensures high output at excellent quality with very low 4 eee ae 
distortion factor. y& Suitable for use with guitar, microphone (ram igumer terre peri ae chm sneakers Lae ae 
or ite de a 9A ee utes foaning oF cont | ofp)@ 8 vat operation, w Bverythng ppl, wie, battery, 
7tin, wide x 4in. deep. Overall height 4tin, 4 All components | fiber SOldel eth. 5 @ Comprehensive easy. to follow instruc: 
and valves are brand new. 4 Very clear and concise instructions separately. SPECIAL PRICE 45/-. P. & P. 3/-. Also ready 
enable even the inexperienced amateur to construct with 100% built and tested 52/6. P. & P. 3/-. A pair of TA1s are ideal 
success. ye Supplied complete with valves, output trans- for stereo. a 2 

former (3 ohms only), screened lead, wire, nuts, bolts, solder, 2 

etc. (No extras to buy). PRICE 79/6. P. & P. 6/-. 

Comprehensive circuit diagram, practical layout and parts list | ANOTHER HARVERSON SCOOP! FM/AM TUNER HEAD 
2/6 (free with kit). This kit is similar in appearance to HA34 Beautifully designed and precision 
but employs entirely different and advanced circuitry. engineered by Dormer and Wads- 


worth, Ltd. Supplied ready fitted 
QUALITY RECORD PLAYER AMPLIFIER, MK, II with twin .005 tuning condenser 
A top-quality record player amplifier employing heayy duty for AM connection. Prealigned 
double wound mains transformer, ECC83, EL84, EZ80 $ FM section covers 86—102 Me/s. 
valves, Separate bass, treble and volume controls. Complete hil IF. output 10.7 Me/s. _ Complete 
with output transformer matched for 3 ohm speaker. Size Tin. w. with ECC85 (6112) valve and full 
x in. d, x 6in, h. Ready built and tested, PRICE 69/6. circuit diagram of tuner head. 
P, & P. 6/-. ALSO AVAILABLE mounted on board with output snes aD eCIae eae ene 
BOG Ear TR ee eet below, PRICE | oak, Bis Bia)s., Order qulicinn Tumiotore taniG betes 
5 DE LUXE QUALITY PORTABLE R/P CABINET with precision geared 3:1 reduction drive, 8Q/-. P. & P. 3/-. 
Uncut motor board size 14}in. x 12in., clearance 2in. below, = 
Shin, above. Will take above amplifier and any B.S.R. or | MATCHED PAIR AM/FM LF.s. Comprising Ist I.F. and 2nd LF. 
GARRARD Autochanger or Single Player Unit (except AT60 [ceeniminaton (465 kc/s/10.7 Mc/s). Size lin, x fin. x 2tin. 
or 8P25), Size 18in. x 15in. x 8in. PRICE £3/9/6. Carr. 9/6. }high. Will match above tuner head, 11/- pair. P. & P. 2/-. 


Open all day Saturday 
Early closing Wed. | p.m. 


A few minutes from South Wimbledon 
Tube Station. 


170 HIGH ST., MERTON, LONDON, S.W.19 


HARVERSON SURPLUS CO. LTD. 


CHErrywood 3985 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 


A stylishly finished mon- 
aural amplifier with an 
output of 14 watts from - 
2 EL84s in push-pull 
Super reproduction of 
both music and speech, 
with negligible hum. 
Separate inputs for mike 
and gram allow records 
and announcements to 
follow each other. Fully 
shrouded section wound 
output transformer to 
match 3-15Q speaker 
and 2 independent vol- 
ume controls, and separate bass and treble controls are provided 
giving good lift and cut. Valve line-up: 2 EL84s, ECC83, EF86, 
and EZ80 rectifier. Simple instruction booklet 1/6 (Free with 
parts). All parts sold separately. ONLY £7/9/6. P. & P. 8/6. 
Also available ready built and tested complete with standard 
input sockets, £9/5/-. P. & P. 8/6. 


4-SPEED PLAYER UNIT BARGAINS 
All brand new,in.maker’s original packing, 
SINGLE -P: Carr. 5/6 on each, 
BSR. TUI2 2.3 
B.8.R. GU7 with w 
Garrard 8P25 de luxe 


AUTO, CHANGERS, Carr. 6/6 on each. 
B.8.R, UA25 Super slim £6 2 6 GARRARD 2000 £710 
GARRARD AT60 . £10 10 0 GARRARD 3000 £8 15 
GARRARD 1000 with special Hi-Fi cartridge .... £6 19 
All the above units are complete with t/o mono head with 
phire styli or can be supplied with stereo head at 12/6 extra. 
—_——$—$— i 


Latest COLLARO MAGNAVOX 368 TAPE DECK deluxe. 3 spds. 
2 tr. Takes up to 7in. spls. 10 Gns.+7/6 Carr. & Ins. (tapes ex.) 
ACOS CRYSTAL MIKES, High imp. For deck or hand use. 
High sensitivity, 18/6. P. & P. 1/6. 

ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES. Listed 
42/-. Qij-. P. & P. 1/6. 

QUALITY PORTABLE TAPE RECORDER CASE. Brand new. 
Beautifully made. Few only at 49/6. P. & P. 8/6. 


BRAND NEW 3 OHM LOUDSPEAKERS. 
5in., 12/6; 6tin. 15/-; 8in. 22/6; 10in. 27/6; Zin. x 4in. 16/-; 
10in. x 6in. 27/6. 
E.M.I. 8in. x din. with high flux magnet, 21/-. 
E.M.I. 134in. x 8in. with high flux ceramic magnet, 42/-. (15 ohm 
45/-). P. & P. din. 2/-; 6} x 8in. 2/6, 10 & 12in. 3/6 per speaker. 


a2oO CMD 


(Please write clearly) 


PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 


EXCLUSIVE TAPE OFFER 
FREE LIBRARY WALLET WITH EVERY REEL 


With each reel of this tape by an 
internationally famous manufac- 
turer we give you a beautifully 
made wallet strongly made in sim- 
ulated leather with space for a 
reel of tape each side. This is pro- 
fessional quality full frequency 
tape with metallised leader/stop 
foils. These library wallets solve 
once and for all the problems of 
storing tapes efficiently and tidily. 


BARGAIN 
OPPORTUNITIES 


5” reel, 900’ 

with wallet 53” 1, 1200’ TAPE REELS 
reel, 

12/6 “with watier "7/6 7+9/3:59”-2)-; 


FROM 


7” reel 1800’ 
with wallet. 22/6 


p. & p. 1/6 per reel $”-2/-; 3”-1/3 
VOLUME CONTROLS. LOG and RESISTORS—Modern ratings, full range TRANSISTOR COMPONENTS 
LINEAR. We carry very large stocks 10 chms to 10 megohms, 10% 3-} w. % = , : y 
in the widest possible range of values, 4d. ca. 5°, Hi-Stab., 3-} w. 6d. ea. Midget LF, Trans. fyin. dia. Weyrad, 


ete, Ist, 8nd or 3rd IF, 5/6. Ose. coil 
(below 100 ohms and over 1 meg. 9d. fein. dia. Med. and Lone ease 5/-. 
ea). 1° Hi-Stab, 4 w. 1/6d. ea. Ditto REPANCO } x jin, x fin. Stan- 
(below 100 ohms Q/- ea.), dard type Ist, 2nd and 3rd IF, Osc. 


WIREWOUND RESISTORS. 25 ohms. Med. and long wave ea., 6/-; Double 
to 10 K. 5 w. 1/8; 10 w. 1/6; 15 w. Q/-. Tuned type, ea., 6/9. Miniature Push- 


CONDENSERS Silver Mica. All values J ji) gitar cnanst, (Type TT45), Ratio 
2 pf. to 1,000 pf 6d. ea. Ditto ceramics type 'LT46) Ratio 8:1, 6/-. Midget 
9d. Tub. 450 v. T.C.C.. etc. .001 mid, RF Chokes (for M. and L/W 2-5mH, 
to 0,1 mfd./850 v. 10d. .02 mf to 5mH, 7.5mH, 10mH ea., 2/6. 

0.1 mf. 500 vy. L/-. 25 T.C.C. 1/6. 


POLYESTER Mini Condensers—Ideal 
5 T.C.C. 1/9. CLOSE TOL. S/MICAS. 


for P/ct use. 200 v. wg. .01 9d., .022, 9d., 
x 033 047, , 068, 1/-, .1, : 
10% 5 pf-500 pf 8d. 600-5,000 pf 1/-. CoS, Lid. 047, Lid, 088, 1/-, 1d 
% 2 pi.-100 pi. 9d. 100 pf 9d. 100 pf., 


ELECTROLYTICS—TCC, ete. Std 
500 pf. 11d. 575 pf. 5,000 pf. 1/6. 
18 


range, ail values 1 mfd-50 mfd, 12v./15v. 
working each 1/9. 100mfd. 12v. Q/-, 
ALUMIN. CHASSIS. g. Plain un- 
drilled, folded 4 sides, 2in. deep. 6 x 


1000 mid 6v. 2/3. Special Electrolytics 

for Transistor Mains Units. 1000 mfd. 

din, 4/6d; & x 6in. 5/9; 10 x 7in. 6/9; 25v., 3/9. 2,000 mfd. 50 v. 6/6. 
12 7/6; 12 x 8in., 8/-, etc. 2000 mfd 75 v. 7/6. 

senate rena nc SES AE 

ALWAYS IN STOCK AT KEENEST 

PRICES. Transistors, Coils, Switches, 

Valves, Speakers, Materials. See latest 

| T.R.S. lists. 


single and ganged. 5K-2MQ. sin. 
spindles. Morganite Midget Type 1 tin. 
diam. Guar. 1 year. LOG or LIN 
ratios less Sw., 3/6. D.P. Sw. 5/-. 
Twin Setereo less Sw. 7/6. D.P. Sw. 
9/6 (100K to 2 Meg. only). 

STEREO BALANCE CONTROLS. Log/ 
Anti-Log 5KQ. 4, 1, 2 Meg. 9/- each. 
TYGAN FRET spkr. iabric, 12 x 12in. 
Q/-; 12 x 18in. B/-; 12 x 24in. 4/-, ete. 
BONDACOUST Speaker Cabinet Acous- 
tie Wadding, approx. lin. thick, 18in. 
wide, any length cut, 2/8 ft. 6/- yd. 
EXPANDED ANODIZED METAL. 
Attractive gilt finish } x jin. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 
Max. size 4 x 3ft. 47/6 plus carr. 
VEROBOARD—All standard sizes in- 
eluding 2}in. x 5in. 3/8; 24in. x 3jin. 3/-; 
32x bin. 5/2; 33 x 3fin. 3/8; 24 x 17in. 
12/6. All accessories and tools in stock, 
PRE-SET WIRE WOUND POTS (T/V 
type). 25-300 3/3: 500 4/6; Carbon 
track, 50K-2 Meg, 3/3. 


WE ARE APPOINTED STOCK- 
ISTS FOR ALL SINCLAIR AND 
PEAK SOUND PRODUCTS 


JOUR JUNE LIST carpcrcnes sted ama eehec nn 


TRS RADIO 


| TAPE AMPLIFIER 
WITH 4 VALVES, FRONT £6. 50 


PANEL, WIRED & TESTED 


OUTSTANDING B.S. VALVE—Absolutely complete, mains 
powered amplifier for B.S.R. T.D,2 Deck. Supplied wired and 
tested. Facilities include mike/radio/P.U, inputs, playback 
switching, superimpose, magic eye, tone and volume controls, 
3Q outlet and monitoring. With front panel and knobs. 
£6/5/-. (P. & P. 5/-.) 


Contemporary styled 2-tone cabinet 
to take above. Size 14 x 13} x 7}in. 39/6 (P. & P. 7/6.) 
Detachable lia. 


T.R.S. MULLARD STEREO 10-10 


Valve amplifier by T.R.S. to exact Mullard spec. Complete 
with pre-amp and o/p transformers tapped for 3 and 15 Q. 
Bass, treble, volume, balance controls. Outlet for H.T. and 
L.T. for tuner. Switching for mono/stereo and speaker phasing. 
Shrouded pre-amp. Complete with plugs, sockets, escutcheon, 
knobs, ete, 


£19.10. 


(C/P 10/-) 


7 VALVE AM/FM RG CHASSIS 


A superbly powerful high performance instrument for the 
keenest enthusiasts. Provides tuning on long, medium and 


At present supplied wired and tested. 
Kit version available very shortly at 
£17/10/-. (C/P 10/-.) 


Aligned, tested and ready for use 


(Carr. and ins. 7/6.) $.A.E. brings full £1 3 : 1 9 .6 


details. 


Please send §.A.E, with all enquiries. 


COMPONENT 
SPECIALISTS 


Established 1946 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 


Tel.: THO 2188. Hours 9 a.m.—6 p.m. _| p.m, Wednesdays 
A few doors from Thornton Heath Stn.«’S:Ry Victoria section.) 


| ELECTRIC ‘* CARVING KNIVES ”’ 


EXECUTIVE ‘‘ FLUORESCENT” DESK LIGHTS 


Fully adjustable, contemporary design, originally 5 gns. Surplus 


stock 79/6. P.P. 5/6 


SONOLOR (FRENCH) 


5 WAVE-BAND SUPER PORTABLE RADIO 

3 Short-Waves and L/M. World-wide Reception. Up to the 
minute in design. Tone control. Telescopic aerial etc. Worth 
easily £40. Our price only 23 gns. pp. a. 


BUY THE WIFE A PRESENT (FOR A PENNY!!!) 


(Batt. operated) 
With two stainless steel knivés, were 45/-. Our price only 


29/6. p.p.36. 


(Reason for Reduction—slight tarnish on Batt. cover but will clean). 


SINCLAIR ‘“‘MINIATURE’’ MICROMATIC RADIO KITS 59/6 Sj 


Fully guaranteed. 


F.M. MINIATURE RADIO-MIKES 
Our Price only £9/19/6. “1,001 applications.” 


JULIETTE 5 BAND 18 TRANSISTOR SPECIALITY PORTABLE 


V.H.F., Aircraft Band, Marine, M.W. Police. Fantastic clarity— 
A radio to be proud of owning. 38 gns. p.p. 12/6. 


10 STATION EXECUTIVE 
‘“ INTERCOMS”’ 


MASTER AND 10 SUB-STATIONS 
COMPLETE SYSTEM. 


only 25 GNS. 


(ELSEWHERE AT LEAST £90.) 


5 STATION VERSION 
only 15 GNS. 


Genuine Offer—No catch!!! 
All brand new and guaranteed. 
Perfect for works, offices, hotels, etc. 


Note.—These units have been supplied 
with great success to Government 
Depts. and major combines. 


“HORNTONS ELECTRONICS Ltd.” 12 sees sirminetn, 


ANGLIA 2 BAND (L AND M) 10 TRANSISTOR RADIOS 


With carrying case/earpiece/batt. Our Price only 95/=, ie 


HALTRON 2 BAND (L AND M) 7 TRANSISTOR RADIOS 
Complete with case/earpiece/batt. Our Price only 79/6. P.P 


Fully guaranteed. 


13 AMP 3-PIN PLUG TOPS 
(White) With fuse; Boxes of 24 for only 
(Assorted colours 60/-) 


MINIATURE 12 VOLT COLOURED PANEL MOUNTING LIGHTS 


(Yellow, White, Green, Blue). Complete fitting. 
Only 14/- for 4. p.p.2/6 


BATTERY ‘* MIXER BLENDERS ”’ 


Ideal for Cocktail Mixing, Milk Shakes, etc. Our Price only 6/6 
P.P. 2/6 


50/-. Pp. 36 


FLASHING BREAKDOWN BEACON! UNIQUE DESIGN! 


Fits on top of car aerial or can be used as a Torch. Our Price 
only 8/6 inc. batts. p.p. 2/6 


CHILDREN’S ATTRACTIVE BEDSIDE ‘* NIGHTLIGHT’’ 


In shape of Old Tyme Lamp Post. Attractive ornament. Our 
Price only 7/11 inc. batt. p.p. 2/6 


CAR “* BREAKDOWN/WARNING ’’ FLASHING 
AND INSPECTION LIGHTS (Red and White) 
Fitted with strong rubber sucker. Sticks anywhere—even 


upside down. Batt. operated. Our Price only 8/11 inc. batts. 
P.P. 2/9 


BURGLAR ALARMS!!! 


Battery operated, No wiring, Installed in minutes, “Will wake 
the whole Street,” for windows, cars, doorways, Ladies hand- 
bags, cash bags, etc. Our Price only 8/11 inc. batt. p.p.2/6 - 


TELEPHONE RECORDING ADAPTORS 


No wiring—Just sticks on the Phone. Our Price 5/-. P.P. 2/- 


JUST IN! = PORTABLE ** RECORD PLAYER ’’ 

With built-in super 2 band (Land M) radio, 2 speeds, 334 and 
45. Latest design. Compact with excellent tone. Elsewhere 
21 gns. Our price only 154 Ens. p. xp. 109/-. 


BRITRAM 2 BAND (L AND M) 6 TRANSISTOR POCKET RADIOS 
Complete with case/earpiece/batt. Our Price only 77/6 


P.P. 
Fully guaranteed. 2/6 


%& SUPPLIERS TO GOVERNMENT DEPARTMENTS, EDUCATIONAL AND CIVIC AUTHORITIES. 


 |NEW! 


= 


and 


MPA12/3 


MPA12/i5 


THE FINEST VALUE IN HIGH FIDELITY—FULLY GUARANTEED. 


WIRELESS WORLD 


SOLID STATE HIGH FIDELITY EQUIPMENT *« *« x 


M P3. Mono Preamplifier. All silicon low noise zener stabilised circuit. 

bel Full range of controls—fully equalised inputs for Xtal PU 
Dynamic/Xtal Mic., Radio Tuners, Tape Head and Preamp Relay. Supplied 
built and tested, on metal chassis, complete with front Grey/Silver panel, 
Aluminium Knobs, and Handbrook. Output 250 mV. Supply 12 to 60 


volts, mA. Overall size 9} x 1$ « 1 fin. MP3 Price £6 19. 6p po Sf: 
a A D2O p.p. 3/-. 


SP6-2 Mono/Stereo Preamplifier. Uses 8 Silicon/Germanium devices, 

* Zener stabilised. Completely new low noise design, Full range 
of controls and filters, Inputs for Magnetic/Xtal/Ceramic Cartridges, 
Radio Tuners, Tape Preamp., microphones, Tape Head, etc. Record 
output socket. Supplied built and tested on metal chassis with Grey/Silver 
front panel and matching knobs. Complete with Input Sockets and Hand- 
book. Output 250 mV per channel. Supply 12 to 60 volts 4 mA, Overall 


ave Tadd x Sein, SP6-2 Price £14.1 9.6 p-p. 5/-. 


SP4. Mono/Stereo Preamplifier, as previously advertised. Complete 
= with Front Panel and Knobs, Size 9 x 34x 14in. 


SP4 rice £10.19.6 v.v. 3/0. 
MPA12/3 and MPA12/15. "iin wioce tymeanani 


fiers. Improved response and performance with even lower distortion levels. 
MPA12/3 for 3 to 5 ohm speakers, 24/28 volt supply. MPA12/15 for 10 to 
16 ohm speakers, 40/45 volt supply, uses 8 silicon and germanium devices. 
Inputs 100 mV for 12 watts, response +1 dB 30 ¢/s. to 20 ke/s. THD 
0.2% at 12 watts. High gain stable push-pull output designs. Built on to 
metal chassis as illustrated. Overall size 5x2x3iin. Complete with 
handbook. 


MPA12/3 Price £4.10.0 MPA12/15 Price £5.5.0 
p.p. 2/6, p.p. 2/6. 
MPA12-- 12. 


Twin Amplifier for Mono/Stereo use with aboye 

preamplifiers. Consists of two matched MPA12/15 
amplifiers—see above—on single chassis. Output for 10 to 16 ohm speakers, 
40/45 volt supply. Overall size 10 x 2x 3}in. 


MPA12+-12 rrice £9.19.6 vv. 4/-. 


MPA25. 25/30 watt Power Amplifier for use with above preamplifiers. 
“ New design and layout with improved response and overall 
performance. Output for 7} to 16 ohm speaker, systems. Input 180 mV 
for full output. Push-pull circuit uses 10 silicon and germanium devices. 
Supply 50/60 volts. Overall size 8 x 2x 3}in. 


MPAQ5 price £7.10.0 pv. 3/6. 


CHOOSE A SYSTEM OR UNIT TO SUIT YOUR NEEDS. 


FM TUNER TO BUILD LEAFLET ON REQUEST 


VHF 
87/105 Mc/s. Transistor Superhet. 
Geared tuning. Terrific quality and 
sensitivity. For valve or transistor § 
amplifiers. 4x 34x 2}in. Complete 
with dial plate. 5 Mullard Tran- 
sistors, plus 4 Diodes (Cabinet 
Assembly 20/- extra). Decoder 


SPECIAL SCOOP 


CAR RADIOS OFFER 


SOE RINE 


kit, Bbi1918, P-p. 2/-). ' 
‘TOT. ST P.P, 
TO BUILD £6.1 9. 2/6 
AMP, é ‘ 
All types 3 ohm output. Miniature trans- a 


formerless push-pull. 


JUNE, 1967 


AND STEREO PREAMPLIFIERS, 12 AND 25 WATT AMPLIFIERS 


NEW LOW NOISE DESIGNS 

NEW COMPACT CONSTRUCTION 
NEW PERFORMANCE SPECIFICATIONS 
NEW CHOICE OF EQUIPMENT 

NEW LOW PRICE STRUCTURES 


RECOMMENDED COMPLETE 
SYSTEMS 


MP3 + MPA12/15-+ PS40 
£14/12/6. P.P. 6/6 
MP3 + MPA12/3-~- PS24 
£13/17/6. P.P. 6/6 
MP3 + MPA25-++MU60 


: £18) - 
SP6-2+ (MPA12-+-12) 4 MU40 


(or (2) MAI2/15) £28/5/-. 
PP. 10/- 


SP6-2+ (2)MPA12/3 + MU24 
£26f15/-. P.P. 10/- 
SP6-2+ (2)MPA26 + MU60 
£33/5/-. P.P. 10/6 
SP4+(2)MPA19/15 + PS40 
._ PP. 9/- 
SP4+ (2)MPA19/3-+-PS24 
SQV 15/-. P.P. 9/- 
MP3 + (2)MPA12/16 +MU40 
$20/17/6. _P.P. 8/- 
‘MP3 + (2)MPA12/3 +-MU24 
£19/7/6. P.P. 8/- 


COMPLETE SYSTEMS FROM 
12 WATT MONO UP TO 50/60 
WATT MONO/STEREO. 


MAINS UNITS 
110/240 volt 40/60 ¢/s input. 


A.C./D.C. fused. Pully 
smoothed and isolated> Mu 
series has additional choke/ 


capacitors filtering and panel 
voltage selectors. AH types 
on metal chassis, 


PS24/40, Output 24 and 45 


volts 1 amp. for use with 1 or 
2 MPA19/3, MPA12/15, or 
(1) MPAI2+12. Price 70/-. 

P.P. 3/- 
MU24/40. Choke smoothed. 
Output 24 and 45 volts 1 amp. 
for use with 1 or 2 MPA12/3 
and MPA12/15 or (1) MPAl2 
+12. Price 87/6. P.P. 3/6 
MU60. Choke smoothed. 
Output 50 volts 1 amp. for 
use with 1 or 2 MPA25. 
Price 95/-. P.P. 4/-. 


COMPLETE BROCHURE 


FREE ON REQUEST 


7-TRANSISTOR MW/LW 
PORTABLE SUPERHET TO BUILD 


NEW! 


@5 watt 12/18 v., 69/6, p-p. 1/6. 14 watt 
12 volt, 59/6, p-p. 1/6. Z12 amplifier, 
89/6, p.p. 1/6. Mono preamplifier, 


p.p. 2/6. 
@ Mono Preamplifier. Switched input for 
* P.Us, mic., tuner, etc. Treble/bass 
volume controls, Output 107’mV for any 
transistor amplifier 5/10 mV input, 
‘79/6, p-p. 1/6. 


TOURMASTER TRANSISTOR CAR RADIO— 
BRITISH MADE 


7-Transistor MW/LW Car Radio, 12 volt operated. 3 watt 
output. Push-button wavechange. RF stage, Supplied built 
boxed, ready to use with Speaker and Baffle. Car fixing kit and 
manufacturers’ current guarantee. Special Bargain Offer. 
Buy Now! LIST PRICE 15 GNS. £7.19.6 ae 


@ Push-button version, 

£11/19/6, p-p. 4/6. 
Complete range of Garrard, Thorens, Goldring, Decca, etc. 
Decks in stock at Special Prices. Stock list on request, 
also lists complete range of Hi-Fi Equipment. 


New printed circuit Superhet to build. Push-pull output ove 
1 watt with room fillmg volume from 5in. speaker. Full 
tuning with high sensitivity on both medium and long wave- 
bands. Terrific sensitivity and quality. 


Total cost to build £6.1 9.6 P.P. 3/6. 


Fully detailed and illustrated building instructions. 


PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT RADIO-ACTIVITY 


offered at a fraction of cost @ Supplied 
with G5H Tube, for testing Gamma 
radiation. Supplied complete with 
instructions, haversack, cables and probe 


£4.19.6 p.p. 10/- 
BRAND NEW 


MAYFAIR PORTABLE 
ELECTRONIC ORGAN 


NOW AVAILABLE THREE WAYS 
@ COMPLETE KIT OF PARTS 
@ BUILT AND TESTED 

@ PRE-BUILT ASSEMBLIES 


REVERBERATION UNIT AND RE- 
COMMENDED SPEAKERS AND 
AMPLIFIERS IN STOCK. 


Designed by L. W. Roche. 


STRAIGHTFORWARD TO BUILD AND TUNE—EASY TO PLAY—FULLY GUARAN- 
TEED. ALL PARTS AVAILABLE SEPARATELY—ASTOUNDING VALUE AND PER- 


yk Ever Ready Bat- 
teries for above (2 x 
150 volt required). 


£5) pain, FORMANCE. START TO BUILD FOR AS LITTLE AS £5. 
he ___ | @ Plug-in printed circuits @ 170 transistors and devices © oO sinpioto pone colours 
= e apa me @ Fully sprung keyboard @ Vibrato @ 6 Octaves of generators imple locked-in tuning 
i me vestuiatn ot 20/- NUMICATORS @ | 10/250 volt mains unit @ Cabinet size 20sin. x I54in. x 9in. @ Weight 35 Ib. Cabinet 
6/12 volt 80C oven .. ie ve ey 22/6 Mullard Z520M with base .. 22/6 | with detachable legs, music stand and foot swell pedal. @ Fully detailed building manual 
I me/s. plus 100 ke/s. 3 pin 22/6 Hivac YN3 wire leads...... 15/- with photos drawings and ful! circuits. 
455 ke/s. AR8S8 15/- Dekatron GCIOD, GSIOD, ea 30/- 

EF Saree 7 ch | Also GS10/ces., GS12c/s., COMPLETE RANGE OF ORGAN FULLY DETAILED 
wate st Bi | oe cae aaa 25/- \PARTS IN STOCK. LEAFLET AND PRICE 
M2H 22/6 | NSP2 Strobe tube 25/- | Pe ae te iter Be H.P. FACILITIES AVAILABLE LISTS ON REQUEST. 
GSH 22/6 | Z80lu Tube .... '5/- | Vices in stock. Catalogue 24 pp. 1/- | TRADE AND EXPORT SUPPLIED CALL FOR _DEMONSTRA- 


/ 
GI2H 39/6| Large range in stock. 


-Suppliersof quality components & equipment for morethan 20year 


TION AND PLAY THE 
MAYFAIR. 


@ BELGRAVIA CONCERT ORGAN— 
DETAILS ON REQUEST. 


Brand New with R/P 
speed 2-track. 


Leaflet on Request 


GARRARD BATTERY 2-SPEED 
9 VOLT TAPE DECK 


tape cassette with tape and instructions. 2 
9 volt operated. 
13 gns. Fitted governor. 


‘WIRELESS WORLD 


MINIATURE SCOILLOSCOPE MODEL CT52 


High sensitivity ‘scope, fully portable with Mullard 
DG7/5 Zin. tube. 10 c/s. to 40 ke/s, FREE running 
Time Base. Single Sweep Pulse Monitoring 50 m/sec. 
to 0.1 yw sec. 
25 c/s. to 2 Mc/s. and up to 35 dB, gain on Amplifier. 
Full input facilities and controls, 110 to 250 volt A.C. 
mains operated. Complete in portable case with leads. 


In new condition. £22. I 0. 


Y-Plate sensitivity 40 v. per cm. 3 dB. 


Carr. & Pkg. 
10/- 


FULL HANDBOOK AND CIRCUIT. 


BUILD A QUALITY 2 OR 4 TRACK TAPE RECORDER 


3 SPEED VERSION. Using ‘363’ Decks. 
TRACK. Deck $10/10/-. Martin Amplifier $14/19/6. 
~ Cabinet and Speaker 7 gns. Complete kits with FREE 


Tin. 1,200ft. tape, spare spool. 


* TWO- 


PP. 
15/- 


27 gns. 


Today’s value 35 gns. 


%& FOUR-TRACK. Deck £13/10/-. Martin Amplifier 
£15/19/6. Cabinet and speaker 7 gns. 
kits with FREE 7in. 1,200ft. tape, spare spool. 


Complete 


PP. 


Today’s value 40 gns. 15/- 


30 gns. 


MW/LW QUALITY TRANSISTOR RADIO TUNER 


Fully tunable super- 
het with excellent 
sensitivity and selec- 
tivity. Output up to 
} volt peak. Complete 
with front panel, etc. 
9 volt operated. For 
use with any amplifier 
or tape recorder, 


£3.19.6 GF 


2/6 
MULTI-METERS 


TOTAL COST 
TO BUILD 


PT34 1kV 39/6. EP30k 30 kV £6/10/-. TP10 2kV 
95/-. EPOOk 50kV £9/19/6. 
600 30kV £8/17/6. BP5S 20kV £5/19/6. 


ITI-2 20 kV 69/6. 


Complete range of test equipment in stock. 


head, erase/osc. head, 


List price 


£8.19.6 2 


@’ 


SEMICONDUCTOR 
DEVICES 

TUNNEL DIODES 

1 mA. 22/6. 5 mA. 15/-. 

15 mA. 12/6 with specs. 

THYRISTORS (SCRS) 

1 AMP MINIATURES 

50 piv 7/6, 100 piv 7/6. 

200 piv 12/6. 300 piv 

15/-. 400 piv (280 v. 

rms.) 17/6. 

3 AMP STUD TYPES 

50 piv 10/-. 100piv 12/6. 


200 piv 15/-. 300 piv 
17/6. 400 piv (280 v 
rms) 20/-. 400 Piv (280v 
rms) 5/7 amp. 25/-- 
AVALANCHE 
RECTIFIERS 


800 piv 10 amp. 17/6 
800 piv 5 amp. 12/6 
1000 piv 1 amp. 6/6 
POWER RECTIFIERS 


(5 amp.) 

200 piv 7/6. 400 piv 9/6. 
600 piv 12/-. 800 piv 
6 amp. 15/-. 


1,25 AMP. WIRE LEADS 
100 piv 5/-. 200 piv 5/6. 
400 piv 6/-. 600 piv 6/6. 
TRANSISTORS 

Every type you need 
from stock. The largest 
range available. 

24 PAGE CATALOGUE 
With nearly 600 types, 
plus all other devices. 
also quartz crystals 
and valves Tle. 


STEREO 


BROADCASTS 
THE REAL SOUND 


ENRY’S RADIO LTD. 


303 EDGWARE RD., LONDON, W.2. 
Tel. STD O1-723-1008/9 

Open Mon. to Sat. 9-6. 
Open all day Saturday 

ELECTRONIC COMPONENTS A SPECIALITY 


design. PRICE 
HI-Fi EQUIPMENT 
Complete range in stock 
at special prices. Full 
details in new 1967 
Thurs. | p.m. catalogue. 


1967 CATALOGUE 


Have you a copy? Fully 
detailed and _ illustrated. 
Over 200 pages of com- 
ponents, equipment, 
ete, Over 5,000 stock 
items. Fully detailed and 
illustrated. PRICE 8/6, 
post paid. Five free 
discount vouchers, value 
10/-, with every catalogue, 
200 PAGES—PLUS! 


UNBEATABLE VALUE. 


a 
We can supply from stock most of the 
parts specified on circuits in this maga- 
zine. Ask for quotation or better still the 
new 1967 catalogue has everything you 
need—Pius free discount vouchers. 


STABILISED POWER SUPPLY 
Two outputs. 3.6 volt and 9.6 volt up to 
250mA. each.  Transistorised and Zener 
stabilised. 110 to 250 volt mains input in 
case with leads. PRICE 67/6, p/p. 2/6. 


—_—— 
DEAC RECHARGEABLE BATTERY 
9.6 volt 225mA/H 20/-. P.P. 1/6. 


_————_— 
DEAC CHARGER 
To charge 3.6 volt and 9.6 volt backs. 

Fully mains isolated 45/- ~~ PBs 
in moulded case. 2/- 
FM STEREO DECODER KIT 
As used by B.B.C. and G.P.O. 
7-Transistor printed circuit design with 
stereo indicator and pre-amp. _ For use 
with any valve or transistor FM tuner. 
Uses Ger. and silicon transistors and pot 


cores to Mullard £5 19.6 oe 


Visit our Hi-Fi showroom 
Stock list free on request 


LARGE STOCKS 
G.E.C. SIEMENS 


MINIATURE SILVER ZING ACCUMU- 
LATOR 1.5 volt, 1.5 ampere. Size 2in. x 
1.13in. x 0.63in. Weight l}oz. Ideal for 
model work, 12/6 ea. 120/- doz., post 9d. 
STROBOSCOPE FORK. 125 cycles. P.O. 
No. 5 30/- ea., post 2/-. 
GEARED MOTORS. 


Ideal for window 
Post 2/6. 


A.C., 20/-. Post 4/6. 


h.p., cap 
h.p., cap 


rarer 


200/250 v. 
take / E 
Size Tin. 

Size Qin. x 
Others fro! 
Send for S 


WEYMOUTH RELAYS. 
Duty 5C/2007, 7/6 each. 
RELAYS. 24 volt D.C. 4 Make, 4 Break, 
5C/3944 with Dust Cover, 12/6 each. 


Wilkinso 


25,000 IN STOCK—150 TYPE 


3 RPM or 1 RPM, 24 v. A.C., 4 watts, reversible 35/-. 
TRANSFORMER to operate the above from 230/240 v. 


S.T.C. 


RECTIFIER UNITS, A.C. to D.C. 


110 volts, 2 amps. D.C. £5. 


displays. 


or CHANGE-OVER switch. 
12/- per dozen, 85/- per 100 


A.C, Output 6 volts, 15 amps. D.C. £8/10/-. 
‘Output 50 volts, 16 amps. D.C. £25. Cge. 25/-. Output 
Post 10/6. 


ONE HOLE FIXING SWITCHES 


SINGLE POLE Double Throw, 3 amp. 
250 v. A.C., can be used as ON/OFF 


ns FOR RELAYS 


P.O. TYPE 3000 AND 600 


_— ' BUILT TO YOUR REQUIREMENTS—QUICK DELIVERY 
ion COMPETITIVE PRICES—VARIOUS CONTACTS 


DUST COVERS—QUOTATIONS BY RETURN 


HELD OF MINIATURE SEALED RELAY 
ERICSSON 
S—DETAILED LIST ON REQUEST 


METERS GUARANTE 


Input 200/250 v. 
Cge. 20/-. 


S INCLUDING HIGH SPEED 
E.M.I. 


BEST MAKES 


ED. Complete list available. 
Microamps 0/100 24in. MC 40/- 
Microamps 0/500 2in. MC 25/- 
Microamps 0/500 24in. MC 37/6 
Milliamps 0/50 23in. MC 35/- 
Milliamps 0/500 33in. 
Amps 0/5 2in. MC...... 
Volts 0/20 33in. MI.. 
Volts 0/40 2in. MC...... 
Volts 0/1 34in. MC...... 


FHPMAINSMOTORS 
} h.p., as illus. 97/6 
h.p., split ph 110/- 


h.p. cap’tor 300/- 
AIR BLOWERS 


24 v. D.C. 2 Make Heavy 


post 2/- post 5/- 


"tor 150/- 
*tor 200/- 
CARBON. Quantities ex-Stock. Low Prices. 
MAINS TRANSFORMERS. 
250 mA, 6.3 volts, 9 amps. 25/-. Post 6/-. 
vin. £19/AUTO TRANSFORMERS by S.T.C. * 
Shin, £14/C-core type. 110/250 volts. 8 tappings. 
7 |1,000 watts. Size 6} x 53 x 5hin., £4. 


SPECIAL OFFER 


SPEAKERS ELAC 5in. ROUND 
9700 Gauss. 3Q 12/6. Post 2/6. 


A.C. In- 
traction. 


tock List. 


10 amp. 


VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO 
RESET 800 COUNTS PER MINUTE, COUNTING TO 
999,999. 230 volts A.C. or 110 v. D.C. 65/-. Post 3/-. 
POTENTIOMETERS, RESISTORS, WIREWOUND AND 


Output 300-0-300 volts, | 
Totally enclosed 


50 cycles. 
Post 10/6. 


L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0235 


MINIATURE BUZZERS (as illus.), 12 vol 
with tone adjuster, 7/6. 

HIGH NOTE BUZZERS 24 v. A.C./D.C 
with tone adjuster, 2?in. dia. Bakelite 
case, 10/6. Post 1/6. 

SOLDER. Multicore 5-core 182ft. 60/40. 


18 s.w.g. 1b. reel, 12/6. Post 2/6. 


Grams: WILCO CROYDON 


108 - 


MULTI-TAPPED TRANSFORMERS 


. MOST TYPES, FULLY SHROUDED 
AND TERMINAL BLOCK CONNEC- 
TIONS. ALL PRIMARIES 220-240 


*Denotes Unshrouded Types. 


SEC. TAPS AMPS PRICE CARR: 
+. 25-33-40-50 
.. 25-33-40-50 
.- 25-33-40-50 
. 25-33-40-50. 
4-16-24-32. 
4-16-24-32. 
4-16-24-32 
-. 4-16-24-32.. 
«++ 25-30-35 
-++ 25-30-35 .. 
... 25-30-35 .. 
- 25-30-35 .. 
- 25-30-35 .. 
12-20-24 
«.+ 12-20-24 
«++ 12-20-24 
- 12-20-24 .. 
3-12-18 .. 
3-12-18 .. 
3-12-18 .. 
s+. 3-12-18 .. 
-++ 48-56-60 .. 
- 48-56-60 .. 
6-12 .. 
6-12 
6-12 
- 6-12 
. 15-30 


AARNRHRODOAAOOAHRGCOAMROAROOROCAARAAAAR 


él 


Note: By using the Intermediate Taps many 
other voltages can be obtained. Example: 


Range One 7-8-10-!5-17-25-33-40-50v. 
Range Two 4-8-12-16-20-24-32v. 
Range Five 3-6-9-12-15-!8v. 


WIRELESS WORLD 


Samson's Electronics Ltd. 


9 & 10 CHAPEL STREET, LONDON, N.W.1 
01-723-7851 01-262-5125 


SPECIAL OFFER OF SURPLUS 
TRANSFORMERS 


GARDNERS. AI! primaries tapped 200-250v- 
Scr. totally enclosed table top connections. 50-0- 
50v. 2a. 59/6. Carr. 7/6. 30v. 5a. 49/6. Carr. 7/6. 
6-12v. 10a. 45/-. Carr. 5/-. 


HADDON “C" core. Pri. 240v. Sec. tapped 
53.6-55.2v. 8a. 79/6. Carr. 7/6. 


GRESHAM “C”" core. Pri. T. 200-250v. Ser. 
Sec. tapped 75-80v. 2.4a. and 6v. la. 75/-. Carr. 7/6. 
Pri. 200-240v. Sec. tapped 6.2, 6.8, 7.3, 7.9, 9, 9.5, 10, 
10.6v. 17a. and 36v. 8a. £6/10/-. Carr. 10/-. Pri. 230- 
240v. Sec. 4.5v. 30a. and 4.5v. la. and 8y. la. £4/17/6. 
Carr. 10/-. 


PARMEKO open type. Pri 220-240v. Sec. T. 65, 
130v. 85mA and 6.3v. 5a. 17/6. P.P. 3/6. 


REDCLIFFE. All primaries T 200-240v. Scr. Sec. 
22.3v. 0.9a. and 21 v. 0.06a. 15/-. P.P. 3/6. Sec. 45v. 
25mA and ly. 0.5a. 15/-. P.P. 3/6. Sec. T.. 370, 390, 
410 mA I5/-. P.P. 3/6, 


Sec. 70v. I57mA 15/-.  P.P. 3/6. Sec. 156v. 30mA 
Skv D.C. wkg. and 6.3v.-5kv D.C. wkg, 35/-. 
P.P. 4/6. 


SMOOTHING CHOKES 
PARMEKO Jupiter series Swinging Choke. 34H, 


60mA D.C. 70H 35mA D.C. 2.5kv. D.C. Totally 
enclosed 25/-. P.P. 4/6. 


PARMEKO Neptune series 0.7H 450mA_ 17/6. 
P.P. 2/6. 1H 300mA 17/6. P.P. 2/6. 

10H 150mA, 12/6.  P.P. 2/6. 5H 150mA 10/6. 
P.P. 2/6. 10H 75mA, 10/6. P.P. 2/6. 5H 60mA 
8/6. P.P. 2/6. 


GARDNERS totally enclosed. | H}la, 39/6. Carr. 5/- 


VARIAC TRANSFORMERS 


Input 230v. Output 0-270v. Reconditioned. 
Large selection available. Well below maker's 
price. Callers only. 


A.C. 200-240v. 

% h.p. motor 2,850 r.p.m. 

Manufactured by famous makers for 

computer equipment, in perfect condition. 
Completely enclosed. Size 24x8x8in. Ideal 


for ventilating and cooling. £6. 19 6 
. . 


Carr. 10/-. 

PARMEKO HT TRANSFORMERS 
Brand new. Unshrouded. Top terminal con- 
nections. Pri. 115/230v. Sec. 920v. CF. 100 mA. 
4 separate windings of 6.3 volts, 8 amps. 5y. 2a.,5v. 
6a. 65/-. Carr. 10/-. Neptune Series. Pri. T, 
200-250v. Scr. Sec. 500-0-500v. 120 mA, 6.3v. 5a., 
6.3v. 3a., 5v. 3a. 49/6. Carr. 7/6. Redcliffe “C” 
Core. Pri. T 200-250v. Scr. Sec. #30v. 450 mA 
three times, 52/6. Carr. 7/6. Gardners’ unshroud- 
ed, Pri. T 200-250v. Scr. Sec. 450-0-450v. 180 mA 
6.3v. 3a., 6.3v. 3a., Sv. 3a. 49/6. Carr. 7/6. 


SPECIAL OFFER OF BRAND NEW 
HUNTS ELECTROLYTIC CAPACITORS 
Can type 130+60+10 mfd. \350v. wkg.+ 
10 mfd. 500v. wkg. 25/- per dozen. P.P.-3/6. 
100+50+50 mfd. 350v. wkg. 22/6 per dozen. 
P.P. 3/-. 50+30+10. mfd. 350v. wkg. 19/6 
per dozen. P.P. 2/6. 


SOLARTRON POWER SUPPLY SUB- 
UNIT TYPE A5955/2. 

A.C. input 100-125v. and 200-240v. Stabilised D.C. 
output continuously variable between [00 and 200- 
vy. at 200 mA. Also two 6.3v. A.C, at 6a. and one at 
2a. Supplied BRAND NEW with instruction 
manual. Manual sent on a returnable deposit of 
10/-, £9/19/6 and case 10/-. 


NO EXCUSES! 


NO DELAYS! 


FROM STOCK! 


z 


| a 
nput 230 v. A.C. Out- 
put variable 0-260 v. 
A.C. at 1.5 amp. Fitted in 
beautifully finished steel 
case. Complete with volt- 


meter, pilot lamp, fuse, 
switch, carrying handle, 


£8/10/-. P. & C. 10/-. 


Also 2.5 amp. as above, 
€9/17/6. P. & C. 10/-. 


OPEN TYPES 


Designed for Panel 
Mounting 

Input 230 v. A.C. 50/60 

- Output variable. 

6-260 v. 


Ya 


50 AMPS 
>) 


1 AMP. e 


CONSTANT 


FORMERS |S 


VARIABLE 


VOLTAGE SH 
TRANS-- | ==) 


Input 185-250 v. A.C. Output 
constant at 230 v. AC. Capa- 
city 250 watt.Attractive metal 
case. Fitted red signal lamp. 
Rubber feet. Weight I7!bs. 


Price £U1/10/-. P. & P. 10/-. 


INPUT 230 vy. A.C. 50/60 

BRAND NEW. Carriage Paid. Buy direct 
from the-importer, keenest prices in the 
country. All Types (and Spares) from } to 
50 amp. available from stock. 


0-260 v. at | amp. 
0-260 v. at 2.5 amps. 
0-260 v. at 5 amps. 
0-260 v. at 8 amps. 
0-260 v. at 10 amps. 
0-260 v. at 12 amps. 
0-260 v. at 15 amps. 
0-260 v. at 20 amps. 
0-260 v. at 37.5 amps. ...... £65 0 
0-260 v. at 50 amps. 


16 DIFFERENT TYPES AVAILABLE FOR 
IMMEDIATE DELIVERY. 


ooooooocoeno 


Double Wound 


winding. Input 230 v. A.C. 


Laboratory use. 


SERVICE TRADING COMPANY | 


Variable Transformers 


Fully isolated, low tension Secondary 
Output 
continuously variable 0-36 v. A.C. 

0-36v. at 5 amp. £8.10.0—p. & p. 8/6 
0-36 v. at 20 amp. £19.10.0—15/- c. & p. 
These fully shrouded Transformers 
designed to our specifications, are ideally 
suited for Educational, Industrial and 


5 Amp. AC/DC VARIABLE VOLTAGE 
OUTPUT UNIT 


Input - 230 v. A.C. 
Gutput 0-260 v. A.C. 
Output 0-240 v. D.C. 
Fitted large scale am- 
meter and voltmeter. 
Neon indicator, fully 
fused. Strong attrac- 
tive metal case ISin. x 
83in. x 6in. Weight 24 
Ib. Infinitely variable, 
smooth stepless voit- 
age variation over range. 


Price £30 C. & P. £2. 
7 Amp. A.C./D.C. Mk. Hl Variable Output Power Unit 
Input 230 v. A.C. Output continuously VARIABLE from 0 to 
260 v. A.C. OR O to 230 v. D.C. at 7 a.. Robustly constructed in 
metal case, complete with safety fuse, neon indicator, voltmeter 
and ammeter, Size !7in. x I2in. x 7in. Weight 36 Ib. 
Price £39/10/-. Carriage 40/-. 


36 volt 30 amp. A.C. or D.C. 
Variable L.T. Supply Unit 


Low voltage supply, fully isolated. 
Fitted in robust metal case with Volt- 
meter, Ammeter, Panel Indicator and 
chrome handles. Input and Output 
fully fused. Ideally suited for Lab. or 
Industrial use. £55 plus 40/- c. & p. 
Similar in appearance to above 
illustration. 


LIGHT SENSITIVE SWITCHES 
Kit and parts including ORP.12 Cad- 
mium Sulphide Photocell. Relay 
Transistor and Circuit. Now_sup- 
plied with new Siemens High Speed 
Relay for 6 or 12 volt operations. 
Price 25/-, plus 2/6 P. & P. 

ORP.|2 and Circuit 8/6 post paid. 


A.c. MAINS MODEL 
Incorporates mains transformer rectifier and 
special relay with 3X5 amp. mains c/o contacts. 
Price ine. circuit 47/6, plus 2/6 P. & P. 
ee 

PHOTO ELECTRONIC COUNTER 
Can be set for counts of up to 500 per minute. 
210-250 v. A.C. powered. Kit of Components, 
including pheto cell, high speed non-resettable 
counter, transformer, relay, etc., together with 
clear circuit diagram. £3/2/6, plus 3/6 P. & P. 
With re-settable counter, £4/2/6, P. & P. 3/6. 


SS — 
LIGHT SOURCE AND PHOTO CELL 


MOUNTING Be F= 
light 


Precision engineered 
source with adjustable lens 

assembly and ventilated lamp 

housing to take MBC bulb. Separate photo cell 
mounting assembly for ORP.12 or similar cell with 
optic window. Both units are single hole fixing. 
Price per pair £2/10/-, plus 3/6 P. & P. 


ULTRA VIOLET BULBS 


Easy to use source of U.V. for dozens of practical 
and experimental uses. 

12 volt 36 watt A.C./D.C. SBC, 6/6. P. & P. I/-. 
12 volt 60 watt A.C./D.C. SBC, 8/6. P. & P. I/-. 
Transformer to suit the above. Input 200-240 v. 
A.C. 12 volt 36 watt, 2I/-. P. & P. 2/6. Input 
200-240 v. A.C. 12 volt 60 watt, 27/-. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red,. yellow, green and cerise. In | oz. jars. {Ideal 
for use with the above Ultra Violet Bulbs, I1/- 
plus 2/6 P. & P. 


SIEMENS SEALED HIGH SPEED RELAYS 
H96A. 2.2 ohm+2.2 ohm, H96G, 50 ohm+50 ohm, 
H96C, 145 ohm+145 ohm, H96E, 1,700 ohm+!,700 
ohm. All at 12/6 each. P. & P. 1/6 on each Relay. 
Bases 4/6 each 


P.O. RELAYS Type 3000 

100 ohms 3 c/o, 2 make, 2 break. 200 ohms, 6 c/o. 
500 ohm, | Heavy duty c/o. 500 ohm, 4 Heavy duty 
make. 16,000 ohm, 2 make, 2b reak. 20,000 ohm, 
2 Heavy duty make. 2,000 ohm 2 c/o. All at 12/6 


each. Plus 1/6 P. & P. 

SOLENOID. Overall length 3gin., stroke gin. 
to tin. Maximum push 8 oz. 12-24 v. D.C. opera- 
tion. D.C. resistance 35 ohm. Price 8/6. P. & P. 1/6. 


G.E.C. SEALED RELAYS 
M1069, 5,000 ohms, 2 c/o. M1087, 180 ohm, 2 make, 
2 break. M1092, 670 ohm, 4 c/o. M1095, 670 ohm, 2m. 
2 b. MI100 670 ohm, 3 c/o. Ex new equipment. 
All at 12/6 each, plus 1/6 P. & P. 


COMPACT HEAVY DUTY 6 volt DC RELAY 
6-9 volt D.C. operation 30 ohm coil 2x 10 amp. c/o 
contacts, will handle up to 250 volt A.C. Size lin. 
high X 2gin. x Ifin. Price 7/6, plus 1/6 P. & P. 
3 for 20/- post paid. 

LATEST HIGH SPEED MAGNETIC 
COUNTERS 
4 figure, 10 impulses per second. Type 100A, 500 
ohm coil, 18-24 v. D.C. operation. Type 100B, 
2,300 ohm coil, 36-48 v. D.C. operation. Any type, 
15/- each, plus 1/6 P. & P. 


RESETTABLE HIGH SPEED COUNTER 
4 figure 1,000 ohm coil, 36-48 v. D.C. operation. 
£3/10/-. P. & P. 1/6. 

3 figure, 700 ohm coil, 24v. D.C. £2/2/-. P. & P. 1/6. 
3 figure, 1450 ohm coil, £1/12/6._ P. & P. 2/-. 


SEMI-AUTOMATIC “BUG” SUPER SPEED 
MORSE KEY 

7 adjustments, precision tooled, 
speed adjustable 10 w.p.m. to as 
high as desired. Weight 231b. £4/12/6, post paid. 
TRANSISTORISED MORSE OSCILLATOR 
Fitted 24in. Moving Coil Speaker. Uses type PP3 
orequiv. 9 v. battery. Complete with latest 
design Morse Key. 22/6, plus 1/6 P. & P. 


ALL MAIL ORDERS. ALSO CALLERS AT: 
—<—<—<—_——$—$5$5 $$$ 


57 BRIDGMAN ROAD, 
LONDON, W.4. Phone: 995 1560 
Closed Saturdoys. 


Postage and Carriage shown 
below are inland only. For 
Overseas please ask for 
quotation. We do not 
issue a catalogue or list. 


230 v. A.C. RELAY. 2 c/o 2 amp. contacts. 
9/6, ex new equip. P. & P. 1/6. 


HIGH SPEED BLOWER UNIT 

200/250 volt A.C, Powerful 2-speed motor, 11,000 
and 13,000 R.P.M. 17/6 plus P. & P. 2/6. 
AUTO TRANSFORMERS. Step up, step 
down. 110-200-220-240 v. Fully shrouded. New. 
300 watt type £3 each. P. & P. 4/6. 500 watt 
type £4/2/6 each. P. & P. 6/6. 1,000 watt type 
£5/5/- each. P. & P. 7/6. 


TV 
UNIVERSAL DEMONSTRATION 
TRANSFORMERS A complete com- 

L posite apparatus, 
comprising a ro- 
bustly built Trans- 
former and elec- 
tro-magnet with 
removable _coils 


AnUAWN 


12, 36, v. 
A.C. These coils are also used for D.C. experiments. 
Complete with all accessories as shown. £17 plus 
15/- carr. Leaflet on request. 


WIMSHURST ELECTROSTATIC GENER- 
ATORS £13/17/6, carr. U.K. (B.R.S.) 18/-. Leaflet 
on request. 


230 VOLT A.C. GEARED MOTORS 
Type DI5G 5 r.p.m. I.7Ib. inch, £/2/9/6. P. & P. 3/- 
Type BI6G 80 r.p.m., 26 Ib. inch,'£2/2/-. P. &{P. 3/-. 
Type DI6G 13 r.p.m. 1.45Ib. inch, £2/17/6. 


NICKEL CADMIUM BATTERY 
Sintered Cadmium Type 1.2 v. 7AH. Size: 
height 34in., width 23 x Ijin. Weight: 
approx. 13 ozs. Ex-R.A.F. Tested, 12/6. 

P. & P. 2/6. 


100 WATT POWER RHEOST 


(NEW Ceramic construction, wind- 
ing embedded in Vitreous 
Enamel, heavy duty brush assembly 
designed for continuous duty. 

AVAIL ABLE FROM STOCK IN 
THE FOLLOWING I! VALUES: 
1 ohm'!0a., 50hm 4.7 a., 10 ohm 3a.; 
25 ohm 2 a.; 50 ohm |.4a.; 100 ohm | a.; 250 ohm 
.7 a.; 500 ohm. 45 a.; 1,000 ohm 280 mA.; 1,500 
ohm 230 mA.; 2,500 ohm .2 a. Diameter 34in. 
Shaft length Zin. dia., §3in. 27/6. P. & P. 1/6. 


25 WATT POWER RHEOSTATS 


10 ohm 1.5 a.;25 ohm | a.; 50 ohm .75 a.; 100 ohm 
5 a.; 250 ohm .3 a.; 500 ohm .2 a.; 1,000 ohm 
15 a.; 1,500 ohm .12 a.; 2,500 ohm .| a.; all at 14/6. 
P. & P. 1/6. 


SWING ARM RHEOSTAT 


Especially designed for educational use. 0-10 ohm 
in precision | ohm steps. Max. current 5 amp. 
Size: Height 19in. Width I!Zin. Depth 6zin. 

Price £4/19/6. P. & P. 7/6. 


SLIDER RESISTANCE 
200 ohm |.25 amp., 37/6. P. & P. 3/6. 


Condenser 5,000 m/d 50 v. 1} x 4}in. 12/6. New. 


SPECIAL OFFER OF FIRST GRADE GUAR- 
ANTEED TRANSISTORS. OC83—3 for 12/6. 
OC8I—4 for 10/-. OC8ID—4 for 10/-. OC45— 
3 for 10/-. OC44—3 for 10/-. Post paid. 


ali. 34R SILICON 
al Z\ 


Ss 7 SOLAR CELL 


—\ | 
PS: ae F4x.5 volt unit series con- 
if | Ss 


nected, output up to 2 v. 

at 20 mA. in sunlight. 
30 times the efficiency of selenium. As used in power 
Earth Satellites, 37/6. P. & P. I/-. 


EXPERIMENTERS’ GUIDE” 
Teaches the principles of light sensitive devices 
and their application. 26/- post paid. 


SERVICE TRADING CO. 
SHOWROOMS NOW OPEN 


Many Bargains for the caller. 
AMPLE PARKING 


“CABY” 


UNISELECTOR 375i cot, 24 v. 


D.C., 6 bank 25 position, 5 nen-bridging, | bridging 
wiper 6 bank arranged to give 3 banks, 50 positions. 
These switches have been carefully removed from 
equipment. All at 35/- each. P. & P. 2/6. 


BTAND NEW 4 Bank 25 Way 
Uniselector, 3 Bank + Homing, 
25 ohm coil, 
operation, 
P. & 


SUPER POWER ALLOY 


These fantastic ex WD magnets 
weighing only 4lbs. will lift well 
over 100lbs. Fitted with swivelled , 
handle and keeper. Size 4in. x 33in. ERs 
xX lin. Packed in original makers’ 
cases of two. Price 30/- per pair, 
plus 7/6 P. & P. 


NEW SOUNDPOWER OPERA- 
TED EX-ADMIRALTY 


Two such sets connected up will 


“SOLAR CELL AND PHOTO-CELL pee wane ee 
batteries required. Will operate up 


to 
P. & P. 4/6 or 32/6 per pair. P. & P. 6/-. 


MOVING COIL HEADPHONES 
Finest quality soft chamois _ear- 
muffs. Superb reproduction. Com- 
pe with jack plug, 25/6. P. & P. 
Similar with m/c microphones, with 
5-way plus as used in No. 19 Set, 
30/-. P. & P. 3/-. 


— 
MULTI-RANGE TEST METER 
Model B40. D.C. volts 0.5 v.-2.5 v. at 10,000 
obms per volt, Ideal for transistor circuit testing» 
A. and D.C. volts, 10 v., 50 v., 250 v., 500 v., 
1,000 vy. at 4,000 ohms per volt. Resistance ak 
ohms 200 K ohms, 2 megohms, 20 megohms, 
Repair service available. Prince includes Test 
Leads, Battery, Instruction book, packing and 
post (U.K.). Price $6/2/6. Additional models 


available. Leaflet sent on request. 


L.T. TRANSFORMERS 


All primaries 220-240 volts. 
ay 


pe No. Sec. Taps Price Carr. 
30, 32, 34, 36 v. at 3amps.. £3/5/0 6/- 
30, 40, 50 v. at 5 amps. .... £5/5/0 6/6 
10, 17, 18 v. at 1O amps. ... £3/10/0 Alé 
6, 12 v. at 20 amps........- £4/17/6 6/6 
17, 18,20 v. at 20 amps. ...  £5/12/6 6/6 
6, 12,20 v. at 20 amps...... £5/5/0 7/6 - 
24 v. at 10 amps. ......... £3/15/0 « B/6 


A.C. AMMETERS 0-1, 0-5, 0-10, 0-15, 0-20 amp- 


F.R. 24in. dia. All at 21/- each. 


A.C. VOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.I. 

2tin. Flush round all at 2I/- each. P. & P. extra. 
0-300 v. A.C. Rect. M-Coil 2gin. .....---.+-- 29/- 
0-300 v. A.C. Rect. M-Coil 34in. Type W23.. 55/- 


Latest type SIEMENS MINI- 
ATURE RELAY in Trans- 
parent Case. 4 c/o 700 ohm 14/6. 
Base 4/-. 2 c/o 700 ohm coil, 
size 3X?X\gin. 15/- inc. base. 
VARLEY TYPE YP4 (similar to 
illus.), 5,800 ohm, 4 c/o. 

New, 12/6, less base. 

Similar to above. Mfd. by 
GRUNER, 4 c/o, 2,400 ohm coil. 
New, 12/7, less base. 


12-24 vy. D.C. fi 
£4/17/6 plus 2/6 


P. 


MAGNET 


Available in 


20-WAY STRIP containing standard Post Office 
telephone Jack Sockets. Overall size llin. xX 34in. 
x tin. NEW PRICE I5/- each. P. & P. 2/6. 


ohms. 


HEAD 
AND BREAST SETS 


4 mile. Price 17/6 each plus 


PERSONAL CALLERS ONLY 


9 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 
Tei.: GER 0576 


INSULATED TERMINALS 
black, red, 


white, yellow, blue and 
green. New I5/- per doz. 
P. & P. 2/-. 


INSULATION TESTERS (NEW) 


Test to I.E.E. Spec. Rugged metal 
construction, suitable for bench or 
field work, constant speed clutch. 
Size L. 8in., W. 4in., H. 6in. 
Weight 6 Ib. 500 volts, 500 meg- 
“ Price £22 carriage paid. 
1,000 volts, 1,000 megohms, £28 carriage paid. 
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VARIABLE VOLTAGE TRANSFORMERS 


| WORLD FAMOUS “‘SLIDE-TRANS” & “‘SLIDUP”’ AVAILABLE ONLY FROM 1.M.0. 
% RATED CURRENT CONSISTENT AT ALL POINTS ALONG THE WINDING 1 Amp. £4,.10.0 


Output: 0-260 V. Input: 230 V, 2.5 Amp. £5.17.6 
A.C. 50/60 c.p.s. Shrouded fully 5 Amp. £9. 0.0 
variable transformers for benc’ 

or pane! mounting. 10 Amp. £18 . 5 B 0 


20 Amp. £32 . 10 .0 


C. & P. extra, 


Inset shows latest type brush Gear providing | volt variation. 


CONSTANT VOLTAGE TRANSFORMERS 


AUTOMATIC MAINS STABILISER 
MAINTAIN CONSISTENTLY ACCURATE TEST GEAR READINGS 


Hk No Attention Input: 190-270 v. A.C. rae ¢ 

i 4 No Maintenance Output: 240 v. A.C. wraehes 2) Bs By C. &P. 

i o& No Moving Parts Accuracy: 4-1%,. Size I xeEXein hich, 20/- 
% Corrected Wave Capacity: 250 watts. ey gh. = a 


TRANSISTORISED MEGOHMMETER 


+ PUSH 
BUTTON 
TO READ 


500v.-1000 Megohms. 

:Superb portable in- 4 | Input: Mains A.C. 

strument. Supplied §} Robust construction. 

c/w batteries, probes : 2 tone grey hammer finish. Steel 

and carrying case. 4 case. 

® £55. 0. 0 C. & P. 40/- 
G.B. (Inland) 

ENTIRELY SUITABLE FOR PLAT- 

ING PLANTS, LABORATORY 

SUPPLIES, ETC. 


36ft. AERIAL MASTS PORTABLE TRANSISTOR TESTER 


SUITABLE FOR PRODUCTION & LABORATORY USE 
| NE Ww LATEST PATTERN 
| TUBULAR MAST 


ID any. L.T. SUPPLY UNIT 20 sia ace 


STEPLESS VARIATION AS SUPPLIED TO MIN. OF 
Designed for CONTINUOUS 

useat max. loading. DEF. AND R.N.L.I. 
Fitted voltmeter and ammeter. 
instantaneous overload cut-out 


Cc. & P. 7/6 


SPECIFICATION. 
Alpha 0.7 to 0.997 


: Check these vital points: Beta 5-300. LATEST DESIGN HEAVY 
Wiad snl wastes Gr done See oe oes a DUTY 1294 VOLT p.c. 


Capable of measuring 

GERMANIUM AND Output: Adjustable up to 2@ AMPS. 
SILICON DIODES. CONTINUOUS at 12/24 volts. 
DESIGNED WITH RE-§ FULLY FUSED, Neon indicator, 
SISTANCE SCALE 200 § 0-20 amp meter. Size 16x 12x 20in. 
ohms to | Megohm as — high, in heavy gauge steel cabinet. 
an ADDED FEATURE. § Grey Hammer finish.—Weight: 50 Ib. 
Housed in heavy duty § Input: 220/230/240 v. A.C. 50 cycles. 


plastic case, c/w internal f ONLY £32 10 Plus 40/- C. & P. 


battery. G.B. (Inland) 
CURRENT PRODUCTION 
Only £7,15.0 Pius 7/6 c. & P. BUY DIRECT FROM MANUFACTURER. 


IMMEDIATE DESPATGH vr spares aANp SERVICE AVAILABLE 


VARIABLE HIGH PORTABLE VARIABLE A.C. POWER 5 AMP. A.C. & D.C. VARIABLE SUPPLY UNIT 
VOLTAGE Designedfor engineers SUPPLY UNIT 


Mhose Eoduiremend 
SAMPLING TESTER caslon at ebliccppien 


OUTPUT: 


bility and strength. 
Extra strong locating base. 


Top cap with fitted pulley and 
halyard. 


%&2 sets (8) Rotproof Guys. 


%Rustproofed Steel Picketing 
Stakes. 


ONEY £15.0.0 °.,. 


Carriage 20/-. Returnable wood case, 30/-. 


Specification: 


Output: 0-260 v. A.C. 
0-240 v. D.C. 


%*&Smooth stepless voltage vari- 


DIELECTRIC BREAKDOWN TESTER 0-260 v. Iz amps. ation from 0-Max. 
INPUT: %& Current consistent throughout 
Range: Infinitely variable up to 3,000 230 v. A.C. 50/60 c.p.s. the controlled range. 
volts. 0.1 amp. Fitted with fuse, volt- *Ammeter and voltmeter fitted, 
Entirely suitable for continuous testing. meter, safety indicator, and Neon indicator. 


on-off switch and lead. z %Fully fused input and output. 
Strong ste se; with carrying handle and rubber feet. 


11 x7x I4in. high. MADE IN ENGLAND. 


price £90.0.0 Seria interes) 
(Dept. W.W.5), 313 Edgware Road, London, W.2.  paodington 2233/4 


Automatic safety cut-out. Input: i : : 
Mains voltage. Input and test leads ize 8X5X5in. high. 


with clips. «Mode! 130 £15 pice £8.17.6 caries 
If -+ KA +> © 


(ELECTRONICS) LTD. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone PRIMROSE 9090 


47 NORFOLK ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 2043 
Please forward all mail orders to Littlehampton 
ALL GOODS LISTED BELOW IN STOCK 


STOCKISTS 


DaF96 6/6 | EL42 PY33 MIDGET, 
OB2 6/- | 9Bw6 9/6 | DD4 10/6 | EL81 8/— | PY80 5/- SILICON 
OZ4GT 4/3 | 9D7 7/6 | DF66 15/- | EL83 6/9 | PY81 5/- RECTI- 


1A5 5/- | 10C1l 12/6 ' Dr96 6/6 | EL84 4/6 | PY82 5/- FIERS 
JA7GT 7-| 10C2 12/- | DF97 10/- | EL85 2/6 | PY83 5/6 Type 

1C5 4/9 | 1oD2 11/8 | DH76 8/6 | EL86 7/8 PY8s 7/8 BY100 
1D5 6/6 | 10F1 9/9 | DK40 10/6 | EL91 2/6 | PY800 6/— Output 


1D6 9/6 | 10F3 g/- | DK91 4/-| EL95  5/- | PY801 6/3 | 250 v. at $ 


taser Oa [ie 3] Beer fe | Bite | Seat | noi 
: 14 10F 18 D 22 o larger 
MULTIMINOR MK. IV iups 4/- | 10P13 12/- | DL94 “6/- | EM71 14/- 30/- | than a shirt 
TENS, 4/6 | 10P14 1/- | DES, 88 | Eu. ee | S10 abi | gfe each 
5 12A6 0 0 2 
REPAIR SERVICE is? 5/- | 12Ac6 8/6 | DM70 6/- | EMS4 5/9 | R16 34/ TRAN- 


7-14 DAYS 


We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 


Release notes and certifi- 
cates of accuracy on request. 


174 9/6 | 12AD6 9/6 | DM71 9/9 | EM85 11/- | R18 9/6 SISTORS 
DY86 6/3 | EM87 6/6 | R19 6/9 AND 

DY87. 6/3 | 

2p21 «6/6 | 12AT7 3/6, ESOF 24/- | HY8i 7/8 | SP61 2/— AA129 3/= 

2X2 8/- | 12AU6 5/9 | E80CC 33/- | 

3A4 3/9 | 12AU7 4/6 | E83F 24/- | EY84 9/6 | TH233 6/9 | AC1I3 = 

3A5 8/- | 12AV6 5/9 | E88CC 1g/- | Ey86 5/9 | TP22 5/- | AC127 9; 

3B7 5/- | 12AX7 4/6 | E180CC 8/- | EY87 5/9 | TP26 5/- | AC154 

3D6 3/9 | 12BA6 5/8 | E180F 17/6 | EY88 8/9 | TP2620 ita AD140 19/- 

th 


w 
q 
a 
‘ 
Cc) 
po 
> 
8 
o 
Ls 
o 


3Q4 5/3 | 12BE6 4/9 | EA50 1/6 | EY91 3/- TY86F 11 
3Q5GT 6/6 | 12BH7 6/-| EA76 13/- | EZ40 6/- | Ul12/14 18/- 
384 4/3 | 1281 16/9 | EABC80-5/9 | EZ41 6/6 | U16 15/- | AF1l4 8/6 
BRAGY 8/6 | 1237GT 7/8 | EAC91 3/3 | EZ80 3/9 | 018/20 6/6 | AF1I5 8/- 
5U4G «4/9 | 12K5 10/- | KAF42 7/6 | EZ81 4/8 | U19 43/6 | AF1I6 @/=- 
5V4G =: 8/- | 12K7GT 3/6 | EB41 4/9 | FC4 8/9 | U22 6/9 | AFIT J/- 
5Y3GT 4/9 | 12K8GT 7/9 | EBO1 2/8 | GZ33 12/6 | U25 ly- | AF1I8 16/6 
523 2/6 | 12Q7GT 3/6 | EBC33 6/- | GZ34 10/- | U26 8/6 | AFI24 9/6 
5Z4G s 128A7GT6/9 | EBC41 7/3 | GZ37_ 14/6 | USL 6/6 oe 


MODEL 8 MK. Ul 


Suppliers of Elliott, Cambridge and Pye instruments 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 
Tel.: TIDeway 2689 


E.1:D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT 
WW —143 FOR FURTHER DETAILS 


128Q7GT8/- Ii 
6AK5 4/9 | 13D3  9/- | EBF89 5/9 | HL42DD U45 sue 
6AM4 16/6 | 14H7 9/6 | EBL21 10/3 19/6 | U76 AFZ12 
6AQ5 4/9 | 1487 19/6 | EC52 4/8 | HN309 26/6 | Ul0l 19/6 | BYZ18 11/6 
6AT6 4/-| 19AQ5 7/8 | EC54 6/-| HVR2 8/9 | U19l 10/6 | CG12B aj 
6AU6 5/9 | 20D1 10/- | EC86 11/6 | HVR2A 8/9 | U281 8/9 | MAT100 7 
GAV6 5/6 | 20D4 20/5 | EC88 10/6 | KT330 19/6 | U282 12/8 | MATI01 B/6 
6BSG 2/6 | 20F2 11/6| ECol 4/-| KT36 29/1 | U301 19/6 | MATI120 7/9 
6BA6 4/6 | 2001 14/-|°EC92 6/6 | KT41 19/6 | U329 9/— | MATI21 8/6 
6BEG 4/6 | 20P1 17/6 | ECC31 15/6 | KT44 5/9 | U403 9/8 | OAS = 6/8. 
6BH6 5/3 | 20P3 16/—| ECC32 4/6 | KT61 19/-| U404 6/- | OAl0 
6BJ6 5/6 | 20P4 16/—| ECC33 29/1 | KT63 3/9 | U801 18/- | OA7O 
6BQ7A 7/6 | 20P5 16/- | ECC34 29/6 | KT66 16/- | 04020 6/6 | OATS 
6BR7 8/3 | 25A6G 7/6 | ECC35 4/9 | KT88 28/~ | UABC305/8 | OATS 
6BR8 8/- | 25L6 4/9 | ECC40 10/— | KTW6l 4/9 | UAF42 7/9 | OABL = 
4J- 
3 
3/- 
3/- 
3/- 
9/6 


6BS7 16/6 | 25z4G 6/6 | ECC81 3/6 | KTW62 5/6 | UB41 10/6 | OA85 
6BWé 7/6 | 25Z6GT 8/- | ECC82 4/6 | KTW63 5/6 | UBC41 6/6 OA86 
6BW7 5/- | 30C1 6/6 | ECC83 4/6 | MHLD612/6 | UBCS1 6/6 OA90 

6BzZ6 6/- | 30015 10/6 | ECC84 5/6 | MU14 4/6 | UBF80 5/6 | OASL 

6C9 10/9 | 30017 11/6 | ECC85 5/3 | N87 28/3 | UBF89 6/9 | OAS 
6cD6G 22/- | 30018 7/6 | ECC88 8/9 | N78 38/4 | UBL21 10/9 | OA200 
6CH6 6/-| 30F5 10/- | ECC189 9/- | N108 26/2 | UC92 6/- | OA202 
6CW4 11/- | 30FL1 10/- | ECC80719/9 | N339__ 25/- | UCC84 8/— 0A210 

6D3 7/6 | 30FL1213/- | ECF80 7/— | PABC80 7/6 | UCC85 6/6 OA2i1 

6E5 9/6 | 30FL13 6/- | ECF82 6/6 | PC86 8/6 | UCF80 8/8 0AZ200 
6FL 9/6 | 30FL1410/9 | ECF86 8/6 | PC88 8/6 | UCH21 9/— 0AZ202 9/— 
6F6G = 3/9 | 30L1 5/6 | ECF80424/- | PC95 6/9 | UCH42 8/6 | OAZ203 9/6 
6F13 3/9 | 30L15 19/6 | ECH21 10/~ | PC97 6/8 | UCHS1 6/- 0AZ204 9/= 
6F18 7/6 | 30L17 11/6 | ECH35 6/- | PC900 9/-.| UCL82 7/8 | OAZ210 = 
6F23 9/- | 30P4 11/6 | ECH42 8/6 | PCC84 5/6 | UCL83 9/- | OCI9 25/- 
6F24 10/- | 30P4MR HCH81 5/6 | PCC85 6/9 | UF41 7/9 | OC22 20/- 


HF SSB Handy, Portable & Fixed 


Uaeem TRANSCEIVERS 


“SKANDIA SSB-10W” 
Solid State HF SSB 10W 
PEP Portable/Mobile/Fixed 
Multi-purpose Transceiver 


6F25 10/- 13/- | ECH83 7/6 | PCC88 10/6 | UF42 4/9 | 0C23 37/6 

6J5G 3/9 | 30P12 9/- | ECH84 9/- | PCC89 10/6 | UF80 6/9 | OC25 10/— 

hes eae ie, Ha | BEM 385 | Bou! Gs | Eomuo gis | ures ge | Some a 
6 30PL1 13/ C! "dl 

3% A/M/FM MPX Stereo Tuner 6K7G 1/8 | 30PL1318/6 | ECL83 10/- | PCF82 6/- | UF89 5/6 | OC29 16/6 

Amplifier. 6K8G 3/8 | 30PL14 18/6 | ECL84 12/- | PCF84 8/6 | UL41 8/9 | 0035 9/6 

6K8GT 7/6 | 30PL15 13/6 | ECL85 11/- | PCF86 6/- | UL46 9/6 | OC36 20/- 

*& 8 track 4 channel Cartridge : Manufacturers 6K25 24/- | 3545 1b/- | ECL86 8/- | PCF80010/6 | UL84 8/— | OC4l Bi 


6L1 10/- | 35L6GT 6/3 | -ECLL800 PCF801 9/- | UM80 8/8 | 0042 6/9 
6L6 7/6 | 35w4 4/6 30/3 | PCF802 9/6 | URIC 6/6 

6L7GTM 5/6 | 3523 10/- | EF9 20/6 | PCF805 7/6 | UUS8 16/6 | 0C44 4/9 
6L18 2/6 | 3524GT 4/6 | EF22 6/6 | PCF80612/- | UY1N 10/3 | OC44PM 8/3 
6L19 19/— | 35Z5GT 5/9 | EF36 3/6 | PCF80810/9 | UY21 9/- | OC45 3/6 
6LD20 6/6 | 50B5 6/3 | EF37A 2/- | PCL81 9/— | UY41 5/9 | OC45M 8/- 
6N7GT 2/- | 50C5 6/- | EF39 5/- | PCL82 6/6 | UY85 4/9 | OC65 22/6 
6P1 12/- | socpsc40/9.| EF40 8/9 | PCL83 8/6 | VMS4B 12/6 | OC66 25/- 
6P28 25/- | 50L6GT 6/- | EF41 9/- | PCL84 7/6 | VP4 14/6 | OC70 6/6 
6Q7G_ = B/- | 72 6/6 | EF42 3/9 | PCL85 8/6 | VP4B 1g/- | oo71 3/6 
6Q7GT 7/9 | 80 5/3 | EF50 2/6 | PCL86 8/- | VP13C 7/— | OC72 8/- 
6R7G ~ 5/6 | 85A2 6/6 | EF54 3/- | PEN45 7/- | VR105 5/6 | OC73 16/- 
6SG7 7/9 | 90AG 67/6 | EF73 5/- | PEN45DD VR150 4/9 | OC74 = 8/- 
68J7GT 4/6 | 90AV 67/6 | EF80 4/6 19/6 | VT61A 7- | OC75 8/- 
6SK7GT 4/6 | 90CG 34/-| EF83 9/9 | PEN383 9/6 | VULI1 5/- | OC76 6/6 
GSLIGT 4/9 | 90CV 38/6 | EF85 4/6 | PEN453DD | VU120 10/- | OC77 18/- 
6SN7GT 4/6 | 90C1_ 16/- | EF86 6/8 19/6 | VU133 7- | OC78 8/- 
6U4GT 9/6 | 150B2 16/6 | EF89 4/9 | PENDD Wwi6 3/6 ocs1 4|- 
6U5G = 5/- | 807 11/9 | EF9l 3/8 4020 17/6 | W81M 5/9 | OC81D 4/- 
6V6G_ 3/6 | 5763 7/6 | EF92 2/6 | PFL20013/6 | W107 10/6 OcsIM 4/- 
6V6GT 6/— | 6060 6/- | EF97 10/- | PL33 g/- | W729 10/- | OC82 10/- 
6X4 3/9 | A1834 20/-| EF98 9/9 | PL36 9/— | X41 1o/- | OC83 5/6 
6X6GT 5/3 | AC/VP212/- | EF183 6/3 | PL38 19/9 | X61 6/- | OC84 6/6 
6Y6G 10/6 | AC/TH110/- | EF184 5/9 | PL81 7/9 | X6lmet12/- | OC139 12/- 
6/30L2 8/9 | AZL 8/6 | EF804 20/5 | PL82 5/8 | X65 5/6 | OC140 19/- 
7B6 12/6 | AZ31 8/- | EH90 9/6 | PL83 6/— | X66 U6 OC170 8/6 
TB7 Q- | AZ4l 6/6 | EK32 5/9 | PL84 6/8 | X76M 7/9 OCc171 9/- 
706 6/9 | B36 4/9 | EL32 3/6 | PL500 18/6 | X78 26/2 0C200 9/- 
7D6 15/- | BL63 10/6 | EL33 12/- | PM84 9/8 | X79 40/9 0C201 23/- 
THT 5/9 | CY31 7- | EL34 9/9 | PX4 g/- | X81M 29/1 0C202 28/- 
TR7 12/6 | D15 15/6 | EL36 8/9 | PY31 6/6 | Y63 5/- | OCP71 27/6 
7¥4 DAF91 3/3 | EL4l 8/- | PY32 8/9 | 266 7/8 ORP12 15/- 


Stereo Tape Player. & Exporters: 


TOMURA BUSSAN KAISHA LTD. c.P.0. Box No. 118 


Nagoya, Japan. Cable Add.: ‘“‘SKANDIA” Nagoya. 
‘WW-144 FOR FURTHER DETAILS 


The safest, quick and handy connector 
for electrical appliances 


Only 5 x 3 x lin. the MAINS 
KEYNECTOR is made of non- 
combustible urea-formaldehyde. 
Designed in modern style and 
attractive two-tone colour. The 
unit eliminates the need of termi- 
nating the mains input lead of any 
electrical instrument or appliance 
swith a plug. Also enables more 
than one-appliance to be con- 


All goods are new, first quality brands only, and subject to maker’s full guarantee. We do 
‘ot handle manufacturers’ seconds nor rejects, which are often described as “* new and tested” 


put have a limited and unreliable life. 
‘Terms of business: Cash with order only. Post/packing 6d. per item, Orders over £5 post/ 
packing free. All orders cleared on day of receipt. Any parcel insured against damage in 
transit for only 6d, extra. Callers welcome Mon.-Fri. 9-5 p.m. Sats. 9 a.m.-1 p.m. “Complete 
catalogue of valves, transistors and components with conditions of sale, price 6d. 3 


nected in parallel and used 
simultaneously. _ Colour: Duo- 
Green. Rating: 13 amp. inc. p. & p. 


British and Foreign 
Patents applied for 


CYBERNAUT CONTROLS LTD. (Ref.W.W.3), 28-30 Rivington St., London, E.C.2, 
WW—1l45 FOR FURTHER DETAILS 


Lasky’s Radio—established over 30 years—offer you the most exciting 
and up-to-date chain of High Fidelity and Electronics Stores in London 
with the largest and most comprehensive stocks in Great Britain, 


Lasky’s High Fidelity Sound Centres 


With the opening of our latest branch to be devoted exclusively to High Fidelity equip- 
ment, 118 Edgware Road, London, W.2, we have created a companion and complementary 
Hi-Fi Centre to the now famous 42 Tottenham Court Road, W.1. Together these Centres 
offer you the unique facility of seeing and hearing all the latest equipment by all the 
World's leading manufacturers together with a wide range of equipment cabinets and 
speaker enclosures. Our experienced staff are on hand to help you plan a complete system 
and to select the equipment most suitable to your requirements. In addition we are often 
able to offer a considerable cash saving when you choose a complete system. 


Tf you cannot call at any of our branches please send details of your requirements to 
our head office and we shall be pleased to quote without obligation. We operate the 
“* Purchase Tax Free” scheme for overseas visitors. Full H.P. terms available. 


APE RECORDE 


MAGNAVOX 363 TAPE DECKS 


The very latest 3 speed model—l{, 3%, 7$ i. 
available with either track or } track head 
tures include: pause control; digital counte’ ‘ast 
forward and rewind; new 4 pole fully screened in- 
tion motor; interlocking keys, Size of top plate 
11 x 5}in. deep below unit plate. For 200/ 
J s, 50 c.p.s. operation. New unused and 
fully guaranteed. 


LASKY’S PRICE : =< $10,10.0 cares 
LASKY’S PRICE j.cic* £13.9.6 Fics, 


SPECIAL FOR OVERSEAS CUSTOMERS—the new 


50 or 60 c.p.s, mains now available, prices as above. 


Sake 


Magnavox-Collaro 363 Deck for 110/125 vy. 
Post to any part of the world, 35, 


NEW MARTIN TAPE RECORD REPLAY AMPS. _ 


Now available from stock—for use with the Magnavox 363 Tape Deck. 
2 track model 5 . LASKY’S PRICE £14/19/6 Carriage & 

2 track model .. ~ . LASKY’S PRICE £15/19/6 Packing 4/6 extra 
Optional Extra: Control panel escutcheon ape deck and amplifier controls. 

LASKY’S PRICE 12/6. Post & Packing 2/6. 


THE ‘TELETON’ 701 
7-TRANSITOR TWO-SPEED CAPSTAN DRIVE 
MAINS/BATTERY RECORDER 


An outstandingly - high quality machine that is unparallel 
for value. Performance is equal on both mains and battery, 1- 
lent music and speech characteristics make this the ideal home or 
office recorder. 


Look at these outstanding features: 

1.7 transistor and 3 diode circuit—800mW output. 2. Two speed, 
1j and 33 i.p.s., capstan drive system (wow and flutter better than 
0.3% at 32 ip.s.). 3. Built-in 110/240 v. A.C. convertor for mains 
operation or uses 4 x 1.5v. batteries. 4. Takes 5in. spools giving . 

3 hrs. twin track recording at 14 8. and 1} hrs. at 3} ip. 5. Fast forward and rewind in less 
than 2 mins. 6. Twin track A.C, bias recording system requency response 100 to 7.000 ¢/s. 
7. Record level meter (acts as battery check on replay). 8. Piano key function controls, plus vol. 
and tone controls. 9. Standard Continental type 5 pin inputs for microphone, telephone adaptor 
pick-up and direct recording from radio or other recorder; switched input for earphone; A.C. mains 
input. 10, Large full tone 2} x 4} P.M. Dynamic speaker. 11, High quality plastic cabinet in two- 
tone grey with chrome metal trim and carrying handle. 12. More accessories than any other recorder 
in this price range: Dynamic stick microphone with clip on stand, telephone pick-up, 5in. spool of 
tape and empty spool, earphone, direct recording lead, mains lead with plug, batteries and instrue- 
tion book with circuit comp. with all access. Fully guaranteed, 


LASKY'S PRICE 24 GINS. rs 


NEW—FOR THE TAPE RECORDING ENTHUSIAST | 
FM RADIO TUNER A1004 


Made by TTC this unique 5 transistor FM Radio Tuner enables you to record 
direct any broadcast on the 88-108 Me/s. band simply by plugging the tuner into 
your tape recorder. Self powered by one PP3 type battery the tuner may also 
be used with any amplifier, radio or TV having an input for mic. or P.U. It is also 
suitable for use with the TTC FM wireless microphone (see Spec. Interest Items) 
and a recorder. In metal case, size 5 x 2 x Ltin. finished in black and silver. 
Large easy to read tuning scale. 18in. fully directional telescopic aerial. Com- 
plete with battery, connecting lead with jacks and operating ins. 


LASKY'S PRICE £6.19.6 »... 


FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES 
3in. Message tape, 150it. se 2/6 2. Long play, 1,200ft. Acetate. 
din. Message tape, 225ft. n, Standard play, 850ft. P.V ‘esatat 
din. Message tape, 300it. fin. Triple play, 2,400ft. Mylar. - 
3tin. Triple play, 600i. Mylar . 5itin, Long play, 1,200f. Mylar . 
4in. Triple play, 900ft. Mylar . 7i Standard play, 1,200it. Acete 
Sin. Double play, 1,200ft. Mylar. . Ti Standard play, 1,200f 
Sin. Long play 900ft. Acetate . Long play, L,800it. Mylar 
5in. Standard play, 600ft. P.V.C. Double play, 2,400ft. Mylar. 
5in. ‘ Triple play, 1,800ft. Mylar . 7i Long play, 1,800ft. Acetate .. 
5jin. Double play, 1,800it. Mylar...... 22/6 Zin. Triple play, 3,600ft. Mylar .., 
1/- Post extra per reel; 4 reels and over Post, Free. 


DEMONSTRATION STUDIOS RECORD PLAYERS 


AUTOCHANGERS 
NEW LOW PRICES 


B.S.R. 


Fully guaranteed complete with cartridge and stylus. 
GUA16 9y. battery model ...........00. 
VA20 4-speed mains model 


NEW—B.S.R. UATO cnusiratea test) 


4 speed mains autochanger superb modern styling at 
amazingly low price. 
LASKY’S PRICE £9/19/6 (ex cartridge) - 


GARRARD AUTOCHANGERS 


AT60 019 6 A1000 £6 6 0 
‘ATG MKT 1.2! st 6 A200 £6 16.6 
S000LM with stereo 8 GARRARD BASES F 
Lab. A Mono/Stereo 6 WBE. #316 3 WB2 £5 5 0 
Lab. A on plinth 6 CLEARVIEW PERSPEX COVERS 
ABO 0 WB1,..... £8.17 0 WB2) £5 711 
TRANSCRIPTION MOTORS SINGLE PLAYERS a 
GARRARD 401 0 Auto. start and stop. Complete with pick-up 
RRARD Lab. 80, ) 2 and crystal cartridge. 
bear eae ii EMI with Stereo cartridge £319 6 
Geaticinen THE  COLLARO Junior 4-spéed £3 9 6 
Model B 0 GARRARD SRP12... “47 6 
co ou . 9 GARRARD SRP1O mains mdl... £419 6 
aa 6 GARRARD SRPIO0 batt. md... £419 6 
8 GARRARD SP25 Light t/table.. £919 6 
pa See 5 ARRARD Heavy t/table.. £1019 6 
eo 4 (Garrard SP25's are-ex-cartridge) 
THORENS TD124 11. £40 5 8 PHILLIPS AG/1016 .......... 0 
THORENS TD150 £20138 2 BRAUN PC4L Stereo.......... 6 


All other current models availablo. Postage on all above 5/ 


MPLIFIERS 


SANSUI We have a full range of this outstanding High Fidelity equip- 
ment, including Stereo and Mono Tuners, Amplifiers and 
Tuner! Amplifiers, stereo headsets, loudspeaker systems, etc. Please send large 


S.A.E. for full illustrated literature and price list. 


IMPORTED AM/FM 


THE LATEST ‘“KUBA” 
STEREO RADIOGRAM 
CHASSIS 


Long, medium and short waye- 
band coverage, plus V.H.F./F.M. 


Piano-key wavechange. 
flywheel tuning on A.M 
Bass, treble and balance controls. 
Magic e tuning indicator. Fer- 
rite rod aerial. The very latest 
printed cireuitry. Output: 5 watts a 

per channel. Provision for multi- : nee “ 

5 valves: line-up: ECC85, ECH801, ECC83, ELL80, EAF801, Full vision tuning 


Made to the very highest stanaares = LASKY’S PRICE 291 GNS. (3 


NOW AVAILABLE — MULTIPLEX ADAPTOR 7 GNS. extra. 


ARMSTRONG EQUIPMENT All the latest models in stock— 


H.P. Terms available. 
NEW SERIES 400 MODELS All Series 100 and 200 Models stili available 


Separate 
and F.M. 


plex scale size 
21 x Gin. Overall dimensions 21 x 6 


421 Stereo Amplifier £A2 15 0 re : S 3 
423 AM/FM Tuner : o 227M. : oa £40 6 

M4 Stereo Multiplex Decoder £910 0 
424 PM Taner: 55 cccoincene wiveaie 8 X i . £1410 0 
425 Stereo Tuner/Amplifier £72 0 9 Optional eases for Series 100 and I 
426 Stereo Tuner/ Amplifier £79 29 ZOO MOE osccHoaeeerayans £310 0 


MARTIN HI-FI AUDIOKITS 


Using specially developed circuits, the very latest transistors and printed cireuits—these kits are al} 
fully checked and tested before leaving th 5 2 


KIT 1. 5-stage Matching Input Selectc LASKY’S PRICE £2/7/6 
KIT 4. Pre-amplifier with tone/volume control sta LASKY’S PRICE £3/2/6 
KIT 5. 10 and 3 watt Main Amplifier LASKY’S PRICE £5/12/6 
KIT 6. Power supply Converter Unit LASKY’S PRICE £2/12/6 
KIT? 15 ohm version of Kit 5 LASKY’S PRICE £6/12/6 
KIT 8. Power supply for Kit 7 LASKY’S PRICE £2/15/- 
UNIT 15. FM Head eesccccsa.. LASKY’S PRICE £5/12/6 
UNIT 16. IF Amplifier Strip (FM) .. LASKY’S PRICE £5/7/6 
UNIT 17 Drive Assembly and Controls (FM) LASKY’S PRICE £1/17/6 


“ Package Deal” allows you to purchase the complete Audio System of your choice at a 
worthwhile cash saving. We shall be pleased to quote our “ Package Deal”. Prices for any selection 


of equipment of your own choice. Send us details of your requirements. H.P. and Easy Credit Terms 
can be arranged on “ Package Deals.” 


NOW AVAILABLE—OUR NEW BARGAIN BULLETIN. 94 foois 


pages packed with hundreds of bargains for the “ham” and service man—exclusive to Lasky’s 
—plus full list of regular stock items. PRICE 6@. POST FREE. 


WW—146 FOR FURTHER DETAILS 


JUNE, 1967 


CONSTRUCTORS BARGAINS 
THE SKYROVER DE LUXE 


7 transistor plus 2 diode superhet, 6 waveband portable 
receiver covering the full Medium Waveband and Short 
Waveband 31-94M and also 4 separate switched band- 
spread ranges, 13M, 16M., 19M., and 25M., with Band 
Spread Tuning for accurate Station Selection. The coil 
pack and tuning heart is factory assembled, wired and 
tested. Superhet, 470 Ke/s, Mullard Transistors, Uses 4 
U2 batteries. 5in. Ceramic Magnet P.M. Speaker, 500 MW 
Output. Telescopic Aerial and Ferrite Rod Aerial. 
Tone Circuit. In wood cabinet, size 11} x 6} x 3in., cov- 
ered with washable material, plastic trim and handle. Car 
aerial socket fitted. 


anor £8.19.6 


be built for 


HLP. Terms: 60/- deposit and 11 monthly payments of 12/9. 
Total H.P.P. £10/0/3. 

Data 2/6. Refunded if you purchase parcel. Four U2 batts, 3/4 extra. All components avail. sep. 
‘A simple additional circuit provides coverage of the 1100/1950M. Long Waveband. All necessary 
components with construction data. Only 10/- extra. Post Free. This conversion is suitable for re- 
ceivers already constructed. 


Post 
5/- extra. 


LASKY’S MINIATURE 
TRANSISTOR AMPLIFIER 
MODULES 


sorporating the very latest circuitry to provide high 

tivity and good quality in conjunction with 
y small size and compactness. High quality 
et transistors used throughout. All designed 
P. & P. on each. 


Newm: 
to operate on 9 v. miniature battery. Add 1/- 


TYPE LRPC 1. 3 transistor. Input sens, 50m 
output 150mW. output imp. 400 size 2x1xgin. ... 
TYPE LEPC 4, 5 transistor. Input sens. 150mV,, output « 


... PRICE 27/6 


gize OPXIEXRM. sec seveceecereccesesseeetees PRICE 18/6 
TYPE LRPC 5. 6 transistor. 
SERIE RDS, gale nedesig de sctemeaie woianrnsin gene PRICE 59/6 


LRPC 9. High to Low input matching preamplifier. 
Size 1}x1}x jin. 
LRPC 10. Magnetic tape replay preamp. designed so that a 450 mH head can be matched into 
any of the audio amp. modules listed above. Size 24 x 12 x jin. -- PRICE 10/6 
Note the LRPC 9 and 10 are ideal for use with the LRPC 1, 4 or 5 and are ble at the reduced 
price of 7/6 if bought with the LRPC 4. 

FULLY ENCAPSULATED MODULES 

Special function modules—ail one size 1£x1x1}in. Complete with detailed function and instal- 
lation instructions. Send §.A.E. for specification sheets, 

TYPE PA-1. Public address amp. for use with carbon, crystal or Dynamic 
microphones. 3Q output imp. .....--++-eeeese esses essere ees ter ees cey 
TYPE GR-1. Gramophone amp.—provides ufficient power to fill average 
room, 3Q output imp. .....--.+++- é .... LASKY’S PRICE 30/- 
TYPE CO-1. Morse code practice oscillator- and 

3Q speaker 
TYPE MT-1, Metronome-module—pro ide 
30 to 240 beats per minute (for use with 30 speaker) 


LASKY’S PRICE 30/- 


or use with morse ke 


LASKY’S PRICE 20/- 


LASKY’S PRICE 22/6 
a  —————————— 


SINCLAIR SUPER MINIATURES 


We stock the complete range. 
Write for details of package deals. 


The Micro 6 miniature radiokit.. £219 6 THE Z-12 12 watt amp. and pre- 

THE MICRO-FM (tuner/receiver) e510 6 amp., fully built cf 9 6 
Teen oe Y 9 

The Micromatic miniature radio PZ-3 POWER PACK for Z-12.... £319 6 
Miti gic sansisaasavnaaes syees 12219) (6 STEREO 25 pre-amp. control 

Fully built and tested ....++. - £819 6 unit, fully built ........05-- £919 6 


ee EEUU EEE EEE EEEEEREE 


BARGAIN—UHF AND VHF/TV TUNERS 


Well known British maker’s surplus stocks, Now available for the first time to the Home Constructor. 
Add 2/6 Post and Packing on each. 

VALVE UHF MODEL. In metal case, size 4x6 x Lin. Fully tunable—complete with PC86 and 
PC88 valves. LASKY’S PRICE with valves, 29/6. Without valves 7/6. 

TRANSISTORISED VHF TUNER. Sub-miniature turret type fitted with 12 sets of coils and 3 Mul- 
lard AF 102 transistors. In metal case, 3x1}x2}in. LASKY’S PRICE 37/6. 


TRANSISTOR FM TUNER CHASSIS 


Fully tunable—range 88 to 108 Me/s. Completely wired 
on printed circuit. 10.3 Mc/s. IF. 6 transistors and 3 
diodes. Slow motion tuning drive. Size 6} x4 x 2tin. 
Operates from any 9 v. D.C. source. Full data and circuit. 
supplied. 


LASKY’S PRICE £7.19.6 Post 5/- extra. 
Branches 
207 EDGWARE ROAD, LONDON, W.2 
33 TOTTENHAM C 


Open all day S } 


Tel.: 01-723 3271 
Tel.: 01-636 2605 


Tel: FLEet St. 2833 


n all day Thursday. early KR a) 


p 


ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, 
WW—147 FOR FURTHER DETAILS 


WIRELESS WORLD 


all parts new and fully guaranteed. 


ION RECEIVERS 
MODEL KT 320 KIT 


Supplied in sub-Assemblies for easy building. 
Covers ranges from 540 Ke/s. to 30 Mc/s.Ham Band 
is provided with a scale for direct reading and can 
also be band spread. 9 valves. Facilities: AN.L., 
A.V.C. and M.V.C. Q Multiplier also serves as 
age and two I.F. stages ensure higk 

ity and selectivity (all coils and I.I'f 
are supplied pre-aligned). 2 Aerial Sockets, Stand- 
by position for use with a transmitter 8 meter 
fitted. 200-250 v. A.C. mains. Steel cabinet, grey 
erackle finish. Size 15x8x10in. Dial 12 4in. 
Complete with full construction data and operating manual. 


LASKY’S PRICE 25 Gis. FSiz fv. terme Avait on Kit and Bait versions. 
FANTAVOX HE 50° 


Coyers full medium waveband and 1.6-4.4 Mc/s. 
4.5-11,0 Me/s. and 11.0-30.0 Me/s. in separate 
switched band spread ranges. Two aerials are fitted 
an internal loop and external telescopic. Controls 
include: F.O. Sensitivity. C.W. 
switch rec or/stand-by. S meter. Easy to read 
illuminated dial with logging scale. For 200/250 v. 
A.C. 4 valve plus rectifier. Fitted with internal 
speaker and socket for phones or external speaker. 
Cabinet size 13} x8}x65}in. Complete with full 
instruction manual. 


LASKY’S PRICE 16 Gns. 


CIAL INTEREST 
LASKY’S PANEL METERS 


Precision made in clear plastic MIOKI of Japan. Each meter boxed 
and fully guaranteed with all fixing nuts and washers. Sizes are of 
front panel. Spec. quotes for quantities. 


Add 1/6 post on each, 


Post 10/-. 


H.P, Terms available. 


MS! 


20 30 
* WT 7 90 


; 
“ufo 


TYPE KR-52 3x2 (illus.) 300 V. D.C. ...-.--- 32/6 

1 mA. D.C. - 82/6 500UA sae 37/6 

5 mA. D.C. .. 82/6 1 mA $ Meter .... 89/6 
TYPE MK-88A 2in. square TYPE MK-45A 1liin. square 
EMA DE. ccsiscnieicsgsos ayers 22/6 1mADC. 2Q5/- 
5 mA DC 22/6 5 mA DC / 
300 V DC . 22/6 300 V DC. 
500A 7/6 500UA .... 
1 mA S Mete 29/6 1mA 8 Meter . 
TYPE KR-65 3 TYPE MK-65A. 3in. square 
L mA DO wiciicesccce sees enenns 36/- 1lmA DC Bist 36/- 
5mA DC. 35/- 5 mA DC 35/- 
300 V DC 35/- 300 V DC 35/- 
500A 42/6 500uA 39/6 
1mAS Meter ...... ccs eee esac 39/6 1mAS Meter .....--...- ee eens 37/6 


EXPORT TTC B4002 FM WIRELESS MIC. 


Highly sensitive—suitable for either static or mobile use. Signal can be picked 
up by any FM radio or tuner which receives frequencies between 96-104 Mc/s. 

al hundred yards. Size only 3 lin, (in leather case), Operates 
battery. Complete with neck cord, clip-on dynamic extension 
mike (}x 7x 4 and battery. 


LASKY’S EXPORT PRICE 10 GNS. 


TTC 13/500. More powerful version of above—size 7 
PP3 type battery. LASKY’S PRICE 12 Gns, Post I 


TELEVISION IF AMPLIFIERS 


Famous Maker’s Surplus. 38 Mc/s. Contains a large number 
of components: IF transformers, resistors, capacitors, etc., and 
the following valves: 2x PCF80, 1x EB91, EF80, EF183 and 
F184, Overall size 11} x 3} x 4in. deep. Ideal for servicemen and 
experimenters, This IF amplifier when used with the Valve model 
UFH Tuner provides suitable conversion for B.B.C 2. No circuit available: 


LASKY’S PRICE 29/6 
SPECIAL PACKAGE OFFER 


Free standing table cabinet, size 19} x 9 x 5in. 
finished in medium Mahogany. Scale marked 
21 to 68 (UHF band). Designed to accept 
the above IF Amplifier with space for a Valve 
USF Tuner. 

Cabinet Only 27/6. Post 3/6. 

Special Package Offer: IF Amplifier, UHF 
Tuner with valves and Table Cabinet, 


Post F 
Anywhe! 


in the World. 


13 x Zin. Operates on one 
. Anywhere in the World. 


Post & Packing 2/6. 


LASKY’S PACKAGE PRICE 59/6": 
High Fidelity Audio Centres 
LONDON, W.1 Tel.: 01-580 2573 


sing 1 p.m. Saturday 


NDON, W.2 Tel.: 01-723 9789 


g 1 p.m. Thursday 


118 EDGWARE 


all day Sat y cl 


O 


1 Tel.: 01-790 4821 


* Transistorised and self-contain 
*& Switching time 10, sees. 


ADMIRALTY B.40 RECEIVERS 


Just released by the Ministry. High quality 
10. valve receiver manufactured by: Murphy. 
Coverage in 5 bands 650 Ke/s.-30 Me/s. I/F. 
500 Ke/s. Incorporates 2 R.F. and 3.1.F. stages, 
crystal bandpass filter, noise limiter, crystal 
controlled B.F.O., calibrator, I.F. output, ete. 
Built-in speaker, output for phones. Operation 
150/230 volt A.C. Size 194in. x 134in. x 16in. 
Weht. 114 lbs. Offered in good working con- 
dition, £22/10/-. Carr. 30/-. With circuit dia- 
grams or as received from Ministry with any 
faults, £15, carr. 30/-. Also available B.41 L.F. 
version of above. 15 Ke/s.-700 Ke/s., £17/10/-, 
or unserviced, £10, carr, 30/-. 


RACAL ELECTRONICS MODEL MA.168 DIVERSITY 
SWITCHING UNIT 


ed. 


* Suitable for keying speeds up to 1000 Bauds. 


WIRELESS WORLD 


TWO-WAY RADIOS 
SUPERB QUALITY, BRAND NEW & GUARANTEED 


3 TRANSISTOR £6/15/- PAIR. 10 TRANSISTOR £22/10/- PAIR. 


4 TRANSISTOR £7/19/6 PAIR. j, + ; A 
5 TRANSISTOR £8/4/- PAIR. 45 gue PNT Oe 900 MW  2-channel 


6 TRANSISTOR PAIR. 
20/1916 13 TRANSISTOR 1 WATT 2-channel £85 
R. 


6 TRANSISTOR DE-LUXE 
LAFAYETTE £17/10/- PAIR. PAT 
POST EXTRA 


LAFAYETTE HI-FIDELITY 
SOLID STATE STEREO AMPLIFIERS 


Latest 1967 models now available. 
Outstanding performance from 
modern semi-conductors. Provision } 
for all types of inputs and outputs 
and comprehensive tone controls. 
Attractive metal cased free standing 
units, 


Model LA-224T. 30 watt $25. Carr.7/6 
Model LA-60T. 60 watt £37/10/-. 
Carr. 7/6, Details on request. 


* 4 Input frequency 100 Ke/s. 


LAFAYETTE MODEL HA-500 3SB/AM/CW 


80 THROUGH 6 METRE RECEIVER 


in- 
tended for 
employment 
with 2 coupled 
HF receivers to combat the effects 


of fading on radio circuits. 


e/g i ; £E , ve 20-30, s.O/P, | SRP12 player mono or stereo.... £4 4 
® basuil |e} Frequency range 1.5-12 Me/s in 8 bands. Employs wave 20-30,000 cps. O/ 
ml tl hn 7 valves, 2 of 1625 PA., 1625 Buffer, 1625 Mod., IGE AMES ot ve BIE eee £5 19 
ROE | =a | Ht 3 x 12 A6 Osc. R.T. or C.W. V.F.O., or provision F, (00 Me/s. changer mono or stereo £6 19 
- Patrol | | i for Xtals, incorporates plate and aerial-current Variable R.F, attenua- | 3000 changer mono or stereo £819 
hehe | | mi s meters. Require Ext. P.S.U. Offered in excellent } Tiiesasina aad ee EN ee 4.50 changer mono or stereo £710 
acbhiced 


@) 


Epa deci ELi ct 


condit 


a fraction of original cost. 


on 6 bands. 
calibrated, 
y RE. 

} Operation 200/24 
A.C, Brand new 


P. & P. 7/6. S.A.E. for details. 


CAPACITY 
ANALYSER 
2 PF - 2,000 
MFD. 2 ohms- 
200 megohms. 


Also checks 
impedance turns 
ratio, insula- 


tion, 200/250 v. 
AO. Brand New, £15. Carr 7/6. 


AUDIO GENERATORS 


| 5,000 ohms, 


new and 


tion manual 


leads, £15. 


6. 


Offered in excellent condition 
POR £8 18 


eoccces 


The unit maintains a con- 5 = 
stant check on the signal levels in each receiver and using an electronic switch- 
ing system couples that with the greater signal strength to the output circuit. 
Particularly suitable for use with rie ee, and RA.117. 19in. Rack 
mounting x fin, x 18in. 100-120 and 200-250 v. A.C. 
a fraction of maker's list price £100. Also available later model MA-168B, £120. 


COLLINS TCS TRANSMITTERS 


ion. 


MARCONI! TEST EQUIPMENT 


TF.144G. STANDARD SIGNAL GENERATOR. 85 Ke/s. 
25 Me/s. 200/250 v. A.C., £25. Carr. 30/-. TF.329G. ‘Q’ 
METER. Brand new with all accessories, £75. Carr. 30/-- 
TH.195M. BEAT FREQUENCY OSCILLATOR 0-40 Ke/ 
8, 200/250 v. A.C., £20. Carr. 30/-. All above offered in 
excellent condition fully tested and checked and offered at 


TE-20RF SIGNAL GENERATOR 


Accurate wide range 


signal generator cover- 
ing 120 ke/s,-260 Me/s. 
Directly 
Variable 
attenuator. 


0 v. 
with 


instructions £12/10/-. 


LAFAYETTE TE-46 RESISTANCE 


TE22 SINE SQUARE WAVE 


Sine: 20 eps to 200 ke/s. on 4 bands. Square: 
20 cps to 80 ke/s. 
Output impedance 


200/ 


250 v. A.C, opera- 
tion, Supplied brand 
guaran- 
teed with instruc- 


and 


Carr. 


EX-MILITARY RECEIVERS 


eocceccoon 


£8/19/6. Carr. 15/-, for export only. 


= New outstanding Ham Bands only receiver covering the 
80/40/20/15/10/6 metre bands. Incorporates 10 valves, 
| product detector, two mechanical filters, S Meter, dual 
] conversion on all bands, crystal calibrator, B.F.0., noise 
limiter, aerial trimmer, I.F.’s 2,608 Me/s. and 455 Ke/s. 
A Output 8 ohms and 500 ohms, Operations 220/240 volt 
h A.C. Supplied brand new and guaranteed with handbook 
+ 42Gns, Carr. 10/-. 100 Ke/s. erystal, 35/-. 
Offered brand new at 


ARF-100 COMBINED AF-RF 
SIGNAL GENERATOR GARRARD 
AF. SINE WAVE RECORD DECKS 


20-200,000 cps. Square 


AF output and % mod. on R.F. 220/240 y, A.C, | AT6 Mk. IT changer mono or stereo £9 19 


SGOMRAMAAORARVOS 


£27/10/-. Carr. 7/6. SP.25 player mono or stereo .... £9 19 
AT.60 changer mono or stereo .. £10 19 
*%& TRANSISTORISED FM TUNER + A.70 changer less cartridge .... $19 19 
6 TRANSISTOR | 1.4880 changer less cartridge .. $25 Q 

HIGH QUALITY ‘ich is 
TUNER SIZE | 401 transcription deck ........ £27 6 


ONLY 6in. x 4in. x All plus 6/- P.P. 
2lin. 3 LF. stages 
Double tuned dis- 
crimination, Ample 
output to feed most sepia 
OSCILLOSCOPES snpities. Oneesion 
on 9 volt battery. Coverage 88-108 Mc/s. Ready TRANSFORMERS 


built ready for use. Fantastic value for money. 


£6.1 7.6 P. & P, 2/6, 


Offered in excellent condition. 
Brand New Guaranteed — 


C.1.52 Single Beam .... £22 10 0 Pilly: cseeded: Tics Wee 

pe le v. 
1035 one — veeees oe : : AMERICAN RECORDING TAPES 50/60 c/s. Output 0-260 v. 
1.101 Double Beam .... £5 First grade quality American 
W.M.2 Single Beam £50 © © |tapes. Brand new and guaran- zene. se re pay £19110 

= it 75 0 0 teed. Discounts for quantities, £9 amp. ortable 

CD.711/2 Switched Beam £ Sin. g25it. LP. Acetate 4/- 818/10s- | metal cate with meter: 
Carriage Extra. agri Boe intr ae Ee fuses, etc. £9/17/6. 


in. 900it. L.P. Acetate 10/- 

. 1,200. D.P. Mylar 15/- 
. T.P. Mylar 35/- 
. L.P. Acetate 12/6 
. D.P. Mylar 22/6 
. T.P. Mylar 45/- 
. Std. Mylar 12/6 
L.P. Acetate 


Many other items of test equipment 
available. 
SS 


TYPE I3A DOUBLE BEAM 
OSCILLOSCOPES BARGAIN 


A high quality instru- 
ment, offered at a fraction 
of original cost. Timebase 
#2 c/s-750 ke/s. Separate 
Yl and Y2 = amplifiers 
up to 5.5 Mc/s. Built-in 
calibrators at 100 ke/s, 
and 1 Mc. Operation 
for 115/250 v. AC. 
Available in excellent con- 
dition, fully tested and 
checked. £22/10/-. Carr. 
= 30/-. 


UMONT 7YP2 C.R.T. 


5 gun, 5” square face 
, 


POWER RHEOSTATS 


Brand new high quality, 
Ceramic construction, Single 
hole fixing. tin. dia. shafts, 
25 watt. 10/25/50/100/250/500/ 
1000/1500/2500/5000 ohm. 
14/6, P.P. 1/6. 50 watt 10/257 
50/100/250/500/1000/: 00 
/5000 ohm. 21/-. P.P. 146. 100 watt 1/5/10/25/ 
ete ee (1500/2500 ohm, 27/6. 
-P. 1/6. 


7in. 
Postage 2, 


F.M. WIRELESS 
MICROPHONE 


94-104 Mc/s. Transistorised. 
Operates from 9 y. battery 
Complete with additional 
secret tie-clip microphone. 
List £12/10/-. ONLY 


BFS wir51-. P. & P. 26, 
yw 


“IV. 100 amp. ne 
160 v. P.I.V.25 amp. ........ 


Discount for quantities. Post extra. 
THYRISTORS SILICON CONTROL RECTIFIERS 


BRAND NEW §£5/19/6. Carr. 5/-. 200 PLY. S.aMpsccsanensacesss 10/- 
100 P.I.V. Samp. .. -. 13/6 
meter EG, W. SMITH 
LV. LC | Saray ] 
W.S.88 WALKIE TALKIE Zs e e 


14 Valves, crystal controlled: 38-40/ 
40-42 Mc/s. Complete in good con- 
dition, 50/-. Extras: Headset, 20/-. 
Handset, 20/-. Aerial, 12/6. - For 
export only. 


S.T.C. 1 WATT ZENER DIODES 
BRAND NEW, LIST 17/6 each. 


Available 2.4/2.7/3/3.9/4.3/13/16/18/20 
30/33 volts. 


5/- each type. P. & P. extra. 


& CO. (RADIO) LTD 


3-34 LISLE STREET, 
LONDON, W.C.2. 
ALSO SEE OPPOSITE PAGE 


WW—1l48 FOR FURTHER DETAILS 


JuNE, 1967 


LAFAYETTE DE-LUXE 100 KQ/VOLT “LAB 
TESTER.” — Giant 
64in. scale. Built in 
meter _ protection. 
0/.5 /2.5/ 10/ 50/ 250/ 
500/1,000 v. D.C, 
0/3/10/50 / 250 / 500/ 
1,000 v. A.C. 0/10/ 
100 2A /10/ 100/ 500 
MA/2.5/10 Amp. 
0/1K/10K/ 100K / 
10M/100MQ. —10 
to 49.4-dB. 

£16/16/- P.&P. 5/-. 


MODEL AS - 100D. 
100K 0 /VOLT. bin. 
mirror scale. Built in 
meter protection. 0/3/ 
12/ 60/ 120/300/600/1,200 
y. D.C. 0/6/30/120/300/ 
600 v. A.C, 0/10,2A/6/60/ 
300MA/12 Amp. 0/2K/ 
200K/2M/200MQ. —20 
to+17,dB. £12/10/-. 
YP. & P. 3/6. 


| MODEL AF-105. 50KQ/ 
Volt. Mirror scale, built in 
meter protection, 0/.3/3/12/ 
60/120/300/600/1,200v.D.C. 
0/6/30/120/300/600/1,200 v. 
A.C. 0/304/6/60/300MA/ 
12 Amp. 0/10K/1M/10M/ 
100 MQ —20 to +17 dB. 
£8/10/-. P. & P. 3/6. 


MODEL U50D. WITH METER 
'ECTION. 20,000 o.p.v. 
/5/50/250/1,000 v. D.' 
10/50/250/1,000 v. A.C 
0/ 5/5/50/250 mA. 0/5K/ 
50K/500K/5 meg. Q. .0001— 
-2  mfd. —20 —22 dB. 
£5/19/6. P. & P. 3/-. 


|] MODEL TE-70. — 30,000 
} O.P.V. 0/3/15/60/300/600 
i 1,200 v. D.C. 0/6/30/120/ 
Sil] G00/1,200 v. A.C. 0/: 

H 3/30/300 MA. 0/16K/160K 
1.6M/16 Meg. Q. £5/10/-- 
P. & P. 3/-. 


MODEL TE-10A. 20 Ka/ 


Volt. 5/25/50/250/500/2,500 v. 
D.C. 10/50/100/500/1,000  v. 
AC 


A/2.5 mA./250 mA, D.C. 


0/6K/6 meg. ohm. 


20 to +22 dB. 
10-0.100 mfd. 
69/6. 


0.100-0.1 mfd. 
P. & P. 2/6. 


MODEL SM-370. 10 KQ 
ivolt. 0/5/25/100/500, 
1,000 v. D.C. 0/5/25/ 100, 
500/1,000 v, A.C, 0/100 
0/30 K 


P. § P. 2/6. 


OB. 
500/1,000 v. A.C. and @f 
D.C. 0/1/100/500_mA. fly” 
D.C, 0/100 KQ 39/6. IF 
P. & P. 1/6. 


MULTIMETERS /or EVERY purpose/ 


WIRELESS 


TE-900 20,0000 /VOLT 
GIANT MULTIMETER 
6in. full view meter. 
2 colour scale. 0/2.5/10/ 
250/1,000/5,000 v. A.C. 
0 / 26 / 12.5 / 10 / 50 / 
250/1,000/5,000 v. D.C. 
0/50 ,2A/110/100/500 mA/ 
10 amp. D.C. 02K/ 
200K / 20 MEG. OHM. 
£12/19/6. P. & P. 5/-. 


10 { 25 / 100 /-250 / 500 
500 mA, 
$8/17/6. Post paid. 


MODEL 


TE-12 
O.P.V. 


20,000 
0/0.6/6/30/120/600/ 


1,200/3,000/6,000 v. D.C. 100-0-1002A 27/6  200mA . 22/6 100V «+ 22) 
0/6/30/120/600/1,200 v. A.C. 500-0-500.A 22/6  300mA 22/6 150V - 22/6 
0/60.4/6/60/600 MA. 0/6K/ 1-0-lmA .... 22/6 300V - 22/6 
eer is mee [60 Meg. Q ImA - 22/6 5O0V 326 
o - 2 MFD, £5/ g 2mA 750 
P. & P. 3/6. £5/19/6 5mA 22/8 15V A.C 2/6 
10mA + 22/6 50V A.C. 16 
20mA 22/6 150V A 16 
50mA 22/6 300V A.C. oh 
100mA . 22/6 500V. A.C .. 23/6 
150mA . 22/6 ‘s’ Meter ImA 29/6 
POST EXTRA. 
MODEL TE.80 20,000 
O.P.V. 


A.C. 


1,000 v. D.C. 


PROFESSIONAL 20,000 o.p.v. 
LAB. TYPE MULTITESTER 
With 


Ranges 


D.C, and A. 


£5/10/-. P. & P. 2/6. 


TE-51. NEW 20,00009/VOLT 
MULTIMETER 
0/120, 1,200 v. A.C. 
0/60/300/600/3,000 __v. 
0/60,.4/12/300 MA. 
0/60K/6 MEG. OHM 


D.C, 
DL. 
85/-. P. & P. 2/6. 


MODEL 2503. 
0.P.V. 


2,000 
0/10/50/500/ 
2,500 v. D.C. 0/10/50/ 


500/2,000 vv. 
0/2 Meg. Q. 
0/250mA. 

—20 to +36 dB. 
49/6. P. & P. 2/6. 


AX. 


MODEL ZQM 
TRANSISTOR 
CHECKER 
It has the fullest cap- 
acity for checking on A, 
B and Ieo, Equally 
adaptable for checking 


c. 
A: 0,7-0.9967. 


Teo: 0-50 microamps. 
0.5 mA, 

Resistance for diode 200Q +1 ME 
complete with imstructions, batter 


£6/19/6. P. & P. 2/6. 


NEW MODEL 500. 30,000 prehensive catalogue of Electronic 
O.P.V. with overload Components and Equipment. Over 150 
protection, mirror scale. pages, fully illustrated, listing thousands 


0/.5 | 2.5 / 10 / 25 / 100 
250/500/1,000 v. D.C. 0/2.5/ 


1,000 v. A.C. 0/5014/5/50/ 
12 amp. D.C. 
0/60/K6. Meg./60. Meg. 


0/10/50/100/500/1,000 —_v. | 
0/5/25/50/250/500/ 
0-50LA. 
5/50/500mA. 0/6K/60K/600 
K/6 meg. £4/17/6. P.P. 3/-. | 


automatic | 
overload protec- | 
tion. Mirror scale. | 
0/10/50/ | 
250/500/1,000 v. 


0-500..A. 10 mA. 
= 250 mA. Current 
0/20K, 200K, 2 megohm. Decibels —20 to +22 dB 


Supplied 


WoRLD 115 


ye ELECTRONIC COMPONENTS 
> TEST EQUIPMENT 


3 COMMUNICATION 
EQUIPMENT 


> HI-Fi EQUIPMENT 


Weare proud to introduce our first com- 


of items, many at bargain prices. Free 
discount coupons with every catalogue. 
Everyone in electronics should have a 
copy. 

Now Ready—Send for your Copy now. 


CLEAR PLASTIC PANEL METERS 
First grade quality, Moving Coil panel meters, available 
ex-stock, §.A.E. for illustrated leaflet. Discounts for 
quantity. Type MR, 38P, 1 21/32in. 
square fronts. 


u 


Available as follows: 


R209 MK. Il COMMUNICATION 
RECEIVER 


11 valve high grade communication receiver suitable 
for tropical use. 1-20 Me/s, on 4 bands. AM/CW/FM 
operation. Incorporates precision vernier driver, BFO. 
Aerial trimmer, internal speaker and 12 v. D.C. internal 
| power supply. Supplied in excellent condition, fully 
) tested and checked. £15/-. Carr. 20/-. 


HA-63A COMMUNICATION 
RECEIVER, OUTSTANDING 
VALUE 
High class receiver covering 550 Ke/s-41 Mc/s on 
4 bands. Incorporates 6 valves plus rectifier, RF 
stage, illuminated ‘S’ meter, 1.5uV sensitivity, 
electrical bandspread on the 80/40/20/15 and_10 
metre bands, slide rule dial, aerial trimmer, BFO 
noise limiter. Output for phones or speaker. 
Operates on 115/220/240 v. A.C. Supplied brand 
new and guaranteed with manual. 24 Gans. 
Carr. 10/-. 


LAFAYETTE KT340 
COMMUNICATIONS RECEIVER—SEMI KIT 
Build this wonderful receiver and save pounds. 
Supplied semi-completed, main components ready 
mounted. RF section already wired and aligned. 
Full and precise instructions supplied. Specifica- 
tion 8 valves +rectifier, 4 bands covering 550 ke/s. 
30 Mc/s. Incorporates 1 RF and 2 IF stages, “Q 
multiplier, BFO, ANL, “S” meter, bandspread, 
aerial trimmer, etc. Operates 115/230 v. A.C. 

PRICE 25 GNS. Carr. 10/-. 


HAM-1. 4 BAND 
COMMUNICATION RECEIVER 


4 wavebands covering 535 Kc/s-30 Me/s., 5 valve 
superhet circuit. Incorporates § meter, BFO 
BANDSPREAD TUNING, BUILT-IN 4in. 
SPEAKER, FERRITE AERIAL & EXTER- 
NAL TELESCOPIC AERIAL. Operation 200/ 
140 v. A.C. Supplied brand new with handbook. 
£16/1' Carr, 19/-. 


NEW LAFAYETTE MODEL HA700 AM/CW/SSB 

AMATEUR COMMUNICATION RECEIVER 
8 valves, 5 bands incorporating 2 MECHANICAL 
FILTERS for exceptional selecti and sensi- 
tivity. Frequency coverage on 5 bands 150- 
400 Ke/s, 550-1,600 Ke/s. 1. 0 Mc/s. 4.8- 
14.5 Me/s., 10.5-30 Me/s. Circuit incorporates 
R.F. stage, aerial trimmer, noise limiter, B.F.O. 
produet detector, electrical bandspread, 8 meter, 
slide rule dial, Output for phones, low to 2K Q 
or speaker 4 or 8 ohms, Operation 220/240 volt 
A.C. Size 7fin. x 15in, x 10in, Supplied brand 
new and guaranteed with handbook. 86 gns. 
Carr. 10/-. 8. . for leaflet. 


RADIO) LIMITED (eae 
Phone: GERRARD 8204/9155 [me ROVpeE nC 


to Saturday. 
Trade sup- 
plied. 


Cables: SMITHEX LESQUARE 


“3-34 LISLE STREET, LONDON, W.C2 


WW—149 FOR FURTHER DETAILS 


WIRELESS WORLD 


MINIATURE KEY SWITCHES. (P.O. Lever Type 1000), 
centre off. 2 c/o each way. 7/6 ea. 

RE-SETTABLE HIGH SPEED COUNTERS (3 = ! x in.) 
3 digit. 12/24/48 v. (state which) 32/6 ea. P.P. 2/6. 
HIGH SPEED MAGNETIC COUNTERS (4 x | x lin.) 4 
digit. 12/24/48 v. (state which) 6/6 ea. P.P. I/-. 
Peay Sin. FANS (new boxed) 110/230 .v. A.C. 45/-. 
SANGAMO GEARED MOTOR. | r.p.m. 240 v. 27/6 ea. 
COPPER LAMINATE PRINTED CIRCUIT BOARD (84 x 54x 
yzin.) 2/6 sheet, 5 for 10/-. 


BULK COMPONENT OFFERS 
100 Capacitors (latest types) 50pF to .5uF. 
250 Resistors $ and ¢ watt. 
250 Resistors $ and | watt. 
150 Hi-Stab Resistors, +, 4 and | watt. 
25 Vitreous W/W Resistors, 5%. 
12 Precision Resistors .1% (several standards 


included). 

12 Precision Capacitors | and 2% 
standards included). 

12 Electrolytics (miniature and standard sizes). 

ANY ITEM 10/-. ANY 5 ITEMS, £2. 

VENNER LIGHTWEIGHT ACCUMULATORS (I oz. [2 x 

1% x gin.) 2v. 1.5 ah. 12/6 ea. (with electrolyte and 

charging inst.) 

SEALED RELAY 4c/o. 6/12v. 45 ohm. 6/- ea., p.p.1/6. 
(Other sealed relays e.g. S.T.C./GEC stocked). 

MAINS cng (240v. A.C.) 12 H.D. make contacts, 
20/- ea., p.p. 2/6. 

REED RELAYS 2 Herkons) S.T.C. 2426-582-15, 2 make. 
10-15 volt coil, 15/- ea. 

“3000” TYPE RELAYS (Ex. New Equip.) 10 for 25/- 
(our choice), p.p. 5/-. 

SYNCHRONOUS CHOPPERS (A.E.1.) CK4, 
100 ¢/s., 25/- ea. 

AMPLIFIED TELEPHONE HANDSET. Type 706 with 
built-in transistor amplifier and volume contro!, 
35/- ea., p.p. 2/6. 

ain POWERED TELEPHONE HANDSETS, 12/- e¢a., 

2, 

TELEPHONE CONNECTING WIRE (internal) Twin twisted. 
Copper Conductor 250yd. Coils 25/-, P.P. 5/-. 

THYRISTOR LAMP DIMMER/SPEED CONTROL KITS. 
200 watt kit, 27/6, P.P. 2/6; 500 watt kit, 37/6, 
P.P. 2/6. 

SILICON CONTROLLED RECTIFIERS (Thyristors) BTY87 
(100r) 100 p.i.v. 12 amp., 15/- ea.; BTY9! (150r) 
150 p.i.v. 16 amp., 20/-; CRS25/10 100 p.i.v. 25 arp., 
30/-; CRS25/40 400 p.i.v. 25 amp., 60/-; CRS! 20 
200 p.i.v. | amp., 5/6; CRS1/40 400 piv. | anp., 
7/6; CRS3/40 400 p.i.v. 3 amp., 10/- ea. 

SILICON DIODES. RS220af 2/- ea.; él doz.; RS240 3/- ea., 
30/- doz.; RS280 4/- ea., 40/- doz.; 1S103/BY 100 
4/- ea., 40/- doz.; RAS310af (avalanche) 6/- ¢a., 
60/- doz.; 1S413 5/- ea., 50/- doz.; RS610 10/- «a. 
RS640 20/- ea.; RS8!12 40/- ea.; RS845 60/- ea. 

PRODUCTION BATCH COUNTERS (BURNDEPT) BE403. 
Condition: New, £15 ea., P.P. 20/-. 

OSCILLOSCOPES. Cossor 1035, £17/10; 1049, £20; 
Solartron D300, £20, P.P. any unit £2/10. 

TRANSISTOR CIRCUITS TESTER. Output Meter-}1! k/fe. 
Sa ae 0-25v. 4 amp. Power Supply, £7/10, 
.P. 15/-. 

STEREO OUTPUT AND BALANCE METERS. Checks both 
channels simultaneously. Up to 20 watts into 3/8/15 
ohms. £10 ea. 

SILICON BRIDGE UNITS. GEX54! 80 p.i.v. 10a., 37/6; 
ENIBD-RC 100 p.i.v. 10a., 37/6; GA3I-A (Germ,), 
200 p.i.v., 2a., 20/-. 

COMPUTER BOARD. Containing 6 transistors Al672 
(2N706) and 18 diodes HG1078, 10/-. 

P.C. CONNECTORS (13. way in-line), 4/6d. pair. 

ELECTROLYTICS. 100uf. 60v. 2/6; 100+ 60uf. 275v. 4/-5 
100-+-200)f. 275v. 5/-; 200..F. 250v. 3/6; 250uF. 100v. 
3/6; 250uF. 275v. 4/-; 400+ 100uF. 275v. 5/-; 500 uF. 
100v. 4/-; 1000.F. 50v. 5/-; 5000.F. 50v. 7/6; P.P. 
2/6 in £1. 

SPEAKER BARGAINS. E.M.I. 138 inch. with double 
Tweeters 15 ohm. 65/-, P.P. 5/-. As above less 
tweeters 3 or 15 ohm. 45/- ea., P.P. 5/-. 

FANE 12in. 20 watt. (Dual Cone), 95/-, P.P. 5/-. 

TRANSFORMERS L.T. 50v. at 5 amp. 19-0-19v. 4 amp. 

+ 25/-, P.P. 5/-; 10.3 to 37.3v. at 10 amp. (7 tappings), 
23.5v. 70 m.a., 6.3v. $a., £3/15/0, P.P. 15/-. 

TRANSFORMERS H.T. 315-0-315v. 110 m.a., 6.3v. at 
3a., 6.3v. at la., 6.3v. C.T. at 4 and 2 amp., 5v. at 
2 amp. (‘C” core), 25/- ea., P.P. 5/-; 625-0-625v. 
at 110 m.a., 6.3v. at 2a., 6.3v. at 3a. c.t. Parmeko 
Neptune series, 35/-, P.P, 5/-. 

ELECTRIC ke Fe (1/-) 25 amp. L.R. 240v. a.c., 
85/- ea., p.p. 5/-. 

QUARTERLY ELECTRIC CHECK METERS 40 amp. 240v. 
a.c., 20/- ea., P.P. 5/-. 

TRANSISTOR POWER SUPPLY. 2% 12v. at 250 m.a. 

240v. 50 c/s. input, 25/- ea., P.P. 5/- (made by E.M.!.). 


All Goods Previously Advertised Still Available. 


PATTRICK & KINNIE 


81 PARK LANE, HORNCHURCH, ESSEX 
Tel.: ROMFORD 44473 


Ne 


(several 


Reed tuned 


IRADIO STORE 5 


NEW TYPE DESK PHONES. 
P.P. 7/6. 


HORTSMANN CLOCKWORK TIME SWITCHES, 5A, one on, 


2 tone grey or black, £4/10/-" 


» one off position, complete with key and connection block, en- 
-cased in metal box. 30/-. 


PP. 5/-. 

10-WAY. PRESS-BUTTON INTER-COM TELEPHONES in 
Bakelite case with junction box handset. Thoroughly over- 
hauled: Guaranteed. £6/10/- per unit. 

20-WAY PRESS-BUTTON INTER-COM TELEPHONES in 
Bakelite case with junction box. Thoroughly overhauléd. 
Guaranteed. $7/15/- per Unit. 

WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s* 
Working range } to 2 miles. Size 10}x4x64in. Weight 6}1b* 
Includes power supply 8lb.—and spare valves and vibrator 
also tank aerial with base. £6 per pair or £3 single. P.P. 25/- 
ELECTRICITY SLOT METERS (1/- in slot) for A.C. mains 
Fixed tariff to your requirements. Suitable for hotels, etc, 
200/250 v. 10 A. 80/-. 15 A. 9O/-. 20 A. 100/-. P.P. 7/6. Other 
amperages available. Reconditioned as new, 2 years’ guarantee. 
QUARTERLY ELECTRIC CHECK METERS. Reconditioned as 
new. 200/250 v. 10 A. 42/6; 15 A. 52/6; 20 A. 57/6. Other 
amperages available, 2 years’ guarantee. 

TWIN GONG TELEPHONE, extension bells, 21/-. 

P.M. MOVING COIL SPEAKERS. 5in. 9/6; Sin. 3 ohm 10/6. 
Elliptical 7 x 4in. 3 ohm 10/6. P.P. 3/6. 

8-BANK UNISELECTOR SWITCHES. , 25 contacts, alternate 
wiping £2/15/-; 8 bank half wipe £2/15/-; 6 bank half wipe, 
25 contacts 47/§. P.P. 3/6. 

DESK PHONES. Black Bakelite eases complete with hand set 
and internal bell, 42/6. P.P. 6/-. 

HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. Ex-Govt. 
4 digit. 25/50 v. D.C. Size 4 x 1 x lin, Single coil, 2,3000, 
Single coil 5002, 8/6. P.P. 3/6. 

EX GOVT . BALANCED ARMATURE THROAT MIKES complete 
with plug, new, 7/6. P.P. 3/6. 


DESK PHONES. Various types in stock. Final End Selec- 
tors. Relays, various callers, also 19 Receivers in stock. 


23 LISLE ST. re 2969) LONDON W.C.2 
Open all day Saturday 


Closed Thursday 1 p.m. 


The PUNCH 
ene cme 


HOLE PUNCHES 


Instant Type 

Zin. diameter 

Screw-up Type 

15/32in. dianvater Toggle switch 


BIG |. 
B8A, B9A 
Int. Octal 
BIG |. 


Meter, : 
Complete Seté?9 3 6 


No extra charge for posicee and packing in 
ULK. 


Tompkins & Longman 


237 GIPSY ROAD, 
WEST NORWOOD, 
S.E.27 


Tel.: Gipsy 5000 


WW—150 FOR FURTHER‘ DETAILS 


ELECTRONIC MULTIMETER C. * 38. AVO type 
R. I] ranges; 10 amp. to 1 amp. D.C./A.C.; 250 | 
uvolt to 250 volt D.C.; 50uwatt to'3 watt; 0-200 Megs. 
in 4 ranges; Output measurement 13 Decibels down to 
7 Decibels up; Balanced Valve Voltmeter: Built-in 
stabilised Power Pack 110-250 volt A.C. Complete in 
light steel case. £17. Carr. 10/-. 


hae tas FUSES 15 amp. 230 y. D.C. 440 v. A.C. 
1/6 ea. 15/» per doz. 


HEADPHONES Balanced armature, DLR5. Brand 
New. 9/6 pr. Moving coil type, with ear muffs for 
noise excluding. 12/6 pr. Same fitted with aot coil 
mike, 17/6 pr. Carbon hand mike, 7/6 each. P. & P. 2/+ 


each item. 


TANNOY LOUDSPEAKERS deal for. all outdoor 
uses enclosed in waterproof wooden case, complete _ 
with steel baffle designed to produce directional re- 
production at 5 watts. 7.5Q. 27/6 each. Carr. 6/6. 


SMALL GEARED MOTORS —- wolaaed 12-24 
v. D.C. Overall size 4 x 2 x 2in. 15/+ ea. Carr. 1/6. Minia~ 
ture blower motor 12-24 v. D.C. 12/6 each. Carr. 1/6. 


TRANSMITTER BC 625, part of T/R: SCR522. 

or spares only. Chassis only. Complete with valves, 
except 832s and Relay. Range 100-156 Mc/s. 21/~ ea. 
Carr. U.K. 4/-. 


SIEMENS HIGH SPEED RELAYS. H96B type 50 
+50 ohms, 6/# ea.; Type H96D 5004500 ohms, 

ee on Type H96E 1,700+1,700 ohms, 7/6 each. 
arr. |/-. 


“TELE L” TYPE FIELD TELEPHONES. These 
telephones are fitted in strong steel case complete with 
Hand Gen. for calling each station. Supplied in new 
condition and tested. 70/» per pr. Carr. 7, 


POST OFFICE TYPE RELAYS. 3,000 sers. 2 c/o; 

2m; siugged coil 140 ohms; 2 c/o; 2 m coil 1,000 

eis 2 c/o slugged coil 500 ohms. All at 6/- each. 
arr, I/-. 


D.P. prs i coring CHANGE-OVER RELAY. 12 v. 
D.C. coil,. heavy silver contacts. American Surplus. 


12/6 each. Carr. I/-. 


MORSE KEYS complete with leads, 
cover, 6/6 each. Carr. 2/-. 


PRESSURE GAUGE. 2in. round brass case, 0- 
160 lb. 9/6 each. -Carr. 1/6. 


MINIATURE PLUGS AND SOCKETS. 
Jones, 3/6 pair. Carr. 6d. pair. 


VIBRATORS. 6 v. 4 pin; 12 v. 4 pin; 
Syn. All 6/- each. Carr. 1/-. 


ELECTRO MAGNETIC COUNTERS. 
up to 9999, coil res. 300Q. 5/« each. Carr. 1/-. 


ELECTRIC PRIMING PUMPS, AMERICAN 
SURPLUS. 24 v. D.C. Overall size 725 x 2bin. 
7 G.P.H. Brand New. °37/6 each. Carr. 2/-. 


P.O. TYPE Desk Telephones, black only. Brand new, 
boxed, 27/6. Carr. 2/6 each. 


P.O. TYPE TELEPHONE HAND GENERATORS. 
a A.C. In black wood cabinets. New 6/-. Carr. 


MODULATION TRANSFORMERS. 150 watts, 
suitable for pair 813s, driving 813s. Size 6in x 5in. 
<3tin. Brand new, boxed. Price 27/6. Carr. 4/6. 


WEE MEGGER Insulation Tester 500 v. with Con- 
test range from 0.1 ohm to infinity. Bakelite case with 
hand gen. £9 ea. Carr. 5/6. 


CUT OUT 12 v. or 24 v. operation. Heavy duty silver 
contacts (5c. 849). 7/6 ea. Carr. 1/6. 


SUPER LIGHTWEIGHT HEADSET (part of 
““88" W. Set Equipt.) complete with Boom mic. made to 
highest Ministry Spec. Moving coil. Our price 35/« 
set. Carr. 3/-. Also Super Light ‘weight hand set, 
17/6 ea. Carr. 2/-. 


200 AMP. 24 v. D.C. GENERATORS, ex Air 
Ministry, £9/10/- ea. Carr. 10/6. 


terminals and 


8-way. 


12 v. 7 pin, 


Register 


S.ALE. all enquiries. 


CS Gockiv 
SOctitak Storer 


108 CHESTER ST., BIRKENHEAD, CHESHIR 


- JUNE, 1967 


: ZENER DIODES 
Compreh 


ensive range 3 volt to 50 volt in three power 
ratings all 5% tel. 350 mw. 3/6 each. 1.5 watt 5/- each. 
7 watt 7/6 each. 


SCR’S (THYRISTORS) 


Piv 50V 100V 300V 400V 
lamp 6/6 16 12/6 15/- 
3-amp 72/6 8/6 14/6 17/- 
25amp! 30/- 35/- 47/6 60/- 

SEMI-CONDUCTOR BARGAINS 
Type Type 

No. Price No. Price No. 
2N1727 15/- MATIOL 8/6 oo71 
2N1728 19)- MATI20 7/9 0072 
2N1742 j= MAT121 8/6 OC75 
2N1747  QB]- OAS 5i/- oc76 
2N1748 .10/- OAi0 6/- OC77 
AO107 9- 0A47 3/- 0C78 
AO27 | Q- OA70 Q/- oc78D 
ACY17 /6 OA79 2/6 Oc8i 
ACY18 5/6 OA81 2/6 0¢81D 
ACY19 6/6 OA85 2/6 Ocs82 
ACY20 5/6 0A90 2/6 O83 
ACY21 = @/- OAg1 2/6 Oc84 
ACY22 4/6 0a200 = 3/3 OC139 
AF114 "= oa22 4/3 00140 
AFIIS = 6/6 0C22 10/- OC170 
AF116 W- oc23) (17/6 OC171 
AF117 5/- 0024 «= 15/- 0€200 
AF118 10/- 0c26 16 0C201 
AF139 12/6 0G28 15/- 00202 

_ AFI86 17/6 oc29 «=—«17/6 00203 

_AFZ12 “15/- 0035 «= «12/6 OCP71 
.ASZ21° 15/- 0C36 15/- ORP12 
BC1O7 §=14/6 oc42 6/6 ORP60 
BY100 «4 ocd 4l- SB078 
BYZ13 oF OG45 3/6 SB305 
MAT100 "7/9 0c70 4l- SB261 

See in the Dark INFRA-RED 
BINOCULARS 


These infra-red binoculars when fed from a high voltage 
source will enable objects to be seen in the dark, pro- 
viding the objects are in the rays of an infra-red beam. 
Each eye tube contains a complete optical lens system 
as well as the infra-red cell. These optical systems 
can be used as lenses for T.V. cameras—tight cells, etc. 
(details supplied). The binoculars form part of the Army 
night driving (Tabby) equipment. They are unused and 
believed to be in good working order but sold without a 
guarantee. Price $8/17/6, plus 10/- carr. and ins. 
Handbook 2/6. 

H | 


8 RANGE TEST METER 
For checking car electrics, radio, TV, 
ignition systems, household lighting etc. 
Measure AC/DC volts. D.C. current, 
Resistance. Will last a lifetime. 


39/6 


Pp. & P. 3/6. 


Only recently sold for £10/9/6. Note these features: 
@ Long & Medium Wave @ Long dial @ Push-pull 
output @ A.V.C. and feed back @ Ferrite acrial @ 
Six transistors @ Cabinet size 43in. x 3im. x liin. with 
carrying strap. You get everything you need and in- 
structions, 39/6 plus 3/6 P. & P. or supplied with made up 
gnats 10/- extra. Battery 1/9 extra. Data separately 
2/6. 


OVEN THERMOSTAT 


Range 20°F-550°F. Set by spindle control. Contact 
rated at 20 amps. 250 v. 10in. sensing element on approxi- 


mately 4it. copper capilliary tube, 12/6 each, plus 2/6 
postage and insurance. 


COSMOCORD PICK-UP FOR iin. 
RECORDS 


c . GP79/5 mono 
cartridge and replaceable stylus. Ref. 879. Freq. res- 
ponse 50-8,000 cps., 250 mv. output. Tracking wt. 
9 gms. Offered at 7/6 each plus 7/6 P. & P. 
HYDRAULIC VALVE 


24vy AC Solenoid operated-inlet has removable filter, 
17/6 plus 2/6 postage and insurance. 


WIRELESS WORLD 


SUPERTONE G.c.V. 


Saves you work— 
It’s partly built 


Like its predecessors this latest Com- 

panion has full fi performance—such 

as only a good wooden cabimet and 

bifiux speaker can give, and due to 

its being partly built you will have 

it going in an evening. Note these 

features: 

@ All Mullard Transistors including 
3x AF1I7. 

@ Two-tone Cabinet, size 11x 8 x 3in. 

@ All circuit requirements—Push-pull 
output—A.V.C. and feed back, etc. 

@ Printed circuit board all wired only in connections, e.g. to Volume control— 
W.C. Switch and Tuning Condenser. 

@Pre-alighed IF stages complete with full instructions. Price only £3/19/6, 
plus 6/6 post and insurance. 


DRILL CONTROLLER 


Electronically changes speed from approximately 
10 revs. to max. Full power at all speeds by finger- 
tip control. Kit includes all parts, case, everything 
and full instructions, 19/6, plus 2/6 post and 
Jnsurance. 


SMALLEST RECORDER 
AVAILABLE 


(64x 24x 1fin.). Will record or play back 
(into earphones) whilst still in your pocket. 
Uses standard tape which is re-usable 
indefinitely. Complete with batteries, ready 
to work. £6, plus 5/- post and insurance, 


HIS MONTH'S SNIP 


Of particular importance to hospitals, labs. and other places where 
stand-by A.C. supply is required. Also to yacht owners, caravan dwel- 
lers where 50 cycle supply is required to work TV or similar. 


Admiralty motor alternator giving regulated 230 v. 50 cycle output 
from 24 v. D.C. supply. Wonderfully made to stringent specification. 
Rating is 80 watts but like other Admiralty equipment this rating 
can be increased 50% with safety. In grey metal box size 24x 10x 
14in. approximately, Controls are D.C. on/off switch and change- 
over switch from mains to alternator. On the front panel also is 
output volt meter, and panel with fuses protecting input and output, 
Weight approximately 100 Ibs., unused. Price £45 each. (Pro- 
bably one tenth of cost to Government). Carriage extra at cost. 


This is a truly portable self-contained 
instrument with built-in microphone 
and loudspeaker using a 5 transistor 
amplifier with P.P. output and suitable 
for operation from mains or by 
chargeable batteries. Tape capacity is 
25 minutes on easily changed spools. 
A tape position indicator gives quick 
reference to any part of dictation. 
Recording level is automatically pre- 
set during dictation and can be ad- 
justed to suit operator. Interlock 
prevents unintentional erasures. Tape 
speed controlled by fly wheel driven 
capstan. Very portable in neat case 
with carrying handle, overall size of 
which is approximately 6} x7} x 2in. 
Price with tape, nickel cadmium 
rechargeable batteries and mains 
battery charger £9/19/6 (rather less 
than } original price). Postage and 
insurance 7/6. Unused and in perfect 
working order. 


WO NEW KITS 


Multi-purpose Audio Switch, 5 transistors and all other components to 
make this ingenious unit described in May ‘ Practical Wireless’—only 
48/6d. plus 2/9 post and ins, 


THE VECTRONOME 
CAPSTAN DRIVEN 
TAPE RECORDER 


Analog Computer. all parts including centre zero galvonometer, perspex 
cursors, 8in. dials, to make the unit described in May ‘ Practical 
Wireless.’ . Available at 39/6, plus 2/9 post and ins. 


750mW TRANSISTOR 
AMPLIFIER 


4 transistors including two in push-pull 
input for crystal or magnetic micro- 
phone or pick-up—feed-back loops— 
sensitivity 5 m/v, Price 19/6. Post and 
insurance 2/6. Speakers 3in. 12/6, 
bin. 18/6, 6 x 4in. 14/6. 


The SRP 12 Battery Operated 
Record Deck 


Made by Garrard unit of proved reliability, 
ideal if you intend making a portable 
player. Operates from PP9 or similar 
battery, runs at 33 or 45 R.P.M. Supplied 
complete with ceramic cartridge suitable 
stereo or mono. Limited quantity. Price 
£3/'7/6, plus 6/- post and insurance, 
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MAIN TRANSISTOR POWER PACK 


Designed to operate transistor sets and amplifiers. 
Adjustable output 6 v., 9 v., 12 volts for up to 500 
mA (class B working). Takes the place of any of the 
following batteries: PP1, PP3, PP4, PP6, PP7, PP9, 
and others. Kit comprises: mains transformer rectifier, 
smoothing and load resistor, 5,000 and 500 mfd. con- 
densers. Zener diode and instructions, Real snip at only 
14/6, plus 3/6 postage. 


9 VOLT PRECISION MOTOR 


Intended for driving battery 
operated tape recorders and 
record players. Laminated, 6 
Pole armature with Brush Gear 
and rapid start switch. Nor- 
mally 25/-. Our Price 9/-, plus 
post and insurance 1/6. 


HI-FI SPEAKER BARGAIN 


12in. High fidelity loud- 
speaker. High flux 
permanent magnet type 
with either 3 or 15 ohm 
speech coil. will 
handle up to 10 watts. 
Brand new by famous 
maker, Price 29/6. 
With built-in tweeter 
35/-, plus 3/6 post and 
insurance. 


SILICON RECTIFIERS 
Tested and guaranteed 


750 mA, 100v. 1/3 1Amp. 100v. 3/- 
a a a 
v. v. - 
SA 100v. 3/6 i 
200 v. - 10 Amp. 100 v. 9/6 
400 v.  7/ 200v. 12/6 
400 v. 1 


600v. 9/6 4/6 
sone glass encased—only approx. Zin. long wire 
ended. 
400mA.50v.1/6,  100v.2/6. 200 v. 4/6 


MINIATURE WAFER SWITCHES 

4 pole, 2 way—3 pole, 3 way—4 pole, 3 way—2 pole, 
4 way—3 pole, 4 way—2 pole, 6 way—1 pole, 12 way. 
All at 3/6 each, 36/- dozen, your assortment. 

PP3 ELIMINATOR play your pocket 
radio from the mains! Save £s. Complete 
component kit comprises 4 rectifiers—mains 
dropper resistances, smoothing condenser 
and instructions. Only 6/6, plus 1/- post. 


SILICON PLANAR TRANSISTORS 


2N2926—general purpose type. Suitable for 
A.F. or RF, up to 200 me/s, 3/- each or 4 for 
10/-. 


FLUORESCENT SNIP 


Your opportunity to install non-flicker strip lighting at 
silly price—this month we offer the famous A.E.I. 
(Mazda) instant start lighting transformer suitable for 
one 4ft, 40 watt tube. This transformer is listed at over 
$7 but this month you can buy the complete kit com- 
prising instant start choke/transformer, two tube ends 
and two Terry clips to hold tube. Special snip price 
only 14/6, plus 4/6 post and insurance—don’t miss this 
tremendous bargain. 


PHOTO-ELECTRIC KIT 


All parts to make light operated switch/burglar alarm/ 
counter, etc. Kit comprises printed circuit, Laminated 
Boards and chemicals. Latching relay, Infra-red sensitive 
Photocell and Hood. 2 Transistors, cond., Terminal 
block. Plastic case. Essential data, circuits and P.C, 
chassis plans of 10 photo-electric devices including auto- 
car parking light, modulated light alarm. Simple in- 
visible ray switch—counter—stray light’ alarm—warb- 
ling tone electronic alarm—projector lamp stabiliser, 
etc., etc. Only 39/6, plus 2-- post and insurance. 


WALKIE-TALKIES 


Communicate without connecting 
wires, Wonderful present for 
child, All transistor, crystal 
controlled with telescopic aerial 
and push button operation. Uses 
PP3 batteries. Pair of instruments, 
complete and ready to use, £5/9/6 
the two plus 5/- post and insurance. 
eee: licence reqd.. for use in 


SIMMERSTAT HEATER REGULATOR 


Suitable to eontrol elements, heater, 
soldering irons and boiling rings up to 
2,500 watt. Complete, adjustable, normal price 55/- 
each, special snip price 12/6 plus 2/- postage and insur- 
ance. 


Where postage is not definitely stated as an 
extra then orders over £3 are post free. Below 


£3 add 2/9. Semi-conductors add 1/- post. Over 
£1 post free. 


ELECTRONICS (CROYDON) LIMITED 


(Dept. WW), 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 
also at 266 LONDON ROAD, CROYDON, SURREY. 


PEN RECORDERS 


Elliot portable 

ammieters. 

As D.C. recorder: 1 mA. FSD. 
Movement resistance 12009. 

As A.C current or voltage recorder: 
Movement. resistance at 50 ¢/s. 
18000. Sensitivity 1 mA. A.C, 
FSD. 

As decibel meter: source impedance 
600Q. Range +5 to —10 dB. 
Frequency response 50 c/s. to 
15 . 

Chart drive: 230 v. A.C. at lin. and 
Gin. per hour. Movement is fitted 
with “high” and ‘low’ alarm 
contacts which can be set for any 
value of the current. 

Strip chart 33in. wide. Curvilinear 
trace. PRICE Wc cccecacs £40 

Packing and carriage 15/-. 


——— 
RECORD PORTABLE RECORDING 
MILLIAMMETERS 


These are similar to the above but are somewhat smaller and 
lighter, and D.C. resistance of the movement is 4009. Other 
details as above. PRICE.... £4210 0 


Packing and carri: 


recording milli- 


MULTIMETERS 
TYPE 108-IT 


24-range precision 
C, 


= 2,500 V. D.C, 
nt 0,5-5-50-500 mA. Resista 
2,000-20,000 ohms-2-20 megohms. 
Power output calibration for 600 
ohms line. £5/5/-. P.P. 7/6. 
Dimensions: 7 gin. » Gin, x 3yin. 
Weight 3}1b, 


D.C. voltage ranges: 
50-250-500-1,000V. 

. current ranges: 
00LA-10-100mA4. 

Resistance ranges: 100MQ-1IMQ 
The meter is also calibrated for 
inductance (10-100H), capacity 
(0.64F) and output level measu 
ments, Sensitivity 2000QV. 
Accuracy + % for D.C. and 
+4% for measurements. 
Dimensions: 53% 3}x1gin. Price £3/ 
er 
25-WATTS 210-240V. SOLDERING IRONS 
i; tly imported extremely attractive and sturdily built 
dering irons, with angle bit. Chromium plated steel body 


and polished wooden handle. No Bakelite or breakable plastics 
used in construction, 


Price 16/- 
Suare bits . 1/3 
Spare heating element 3/- 


Hauiling and postage 
SS 
HEADPHONES 


DLR5, Low Impedance, balanced armature. Earpieces can 
be used as sound powered Microphone 10/-. 

No. 10 Assembly 

Moving Coil Headphones with moving coil Hand Microphone 
Ktted with press-to-talk switch. Rubber earpads. Cord ter- 
minated with army type 5-point moulded connector, Low 
iutpedance. Brand new, 20/- ea. 

Small quantity available of secondhand assemblies, checked 
in perfect order, 8/6 ea. P, & P. 3/6 ps 


a 
GERMANIUM POINT CONTACT DIODES 


vee. Ae ) CG6IH .... B/- 
_ 4/- | CG62H .... 1/6 
 g- | GEX93 .. 1/6 


. Al- 
. Qe 
L/6 
Z/- 


CGIOE . 
CGL2E 


WIRELESS WORLD 


ZENER DIODES 


280mW 5%: 5.6V OAZ242 7/6. 

250 mW 5%: 60V BZY11 6/6; 80V. BZY13 6/6. 

260 mW 5%: 4.7V. OAZ200 10/-; 6.8V OAZ204 /-; 5-1V. 
OAZ201 9/6; 7.5V. OAZ205 3/-; 5.6V. OAZ202 7 7 
0AZ206 J/-; . 0AZ203 JJ-: 9.1V. OALZ207 9, 

260 mW 15%: 4.3V. OAZ208 6/ 
0AZ.200 6/6; 9.1V. OAZ212 6/6; 6. 
0AZ213 6/6. 


0 7/6. 
(as ‘PBAQTCE ; 3.0V. Z2A30CF; 
39F; 16.0V. Z2A160CF; 30.0V. 


" Allat 5/6. 
3.0V. Z3B30CF; 27.0V. Z8B270CF; 30.0V. 
; 33.0V. Z3B830CF. All at 6/6. 20.0V. ZNB20 


4.25V. VR425B 6/6; 5.75V, VR575B 6/6; 
3 11.0V. VRIIA §8/-; 


VR425A 8/ 
3A 8/-3 7.0V. VB7A 8/-. 
; 6.8V. OAZ224 10) 


5.75V. 


MICROWAVE DIODES 


3,000 me/ 
6,000 me/s 
CVv291 1 
9.875 me/s: IN23 4/-; IN23CR Q20/-; CSLOB '70/-. 

10,000 me/s: CS3A (CV253) 12/6. 

12,000 me/s: B 14/-; C884B 35/-; CS9B 80. 
CV112 8 V2226 30/-; CV2258 40/-; C 
SIM2 (C 4) 3'7/6; SIMS (CV2155) 37/6. 

84,860 me/s.: VX3136 (CV2391) 65/-. 


———— 
THYRISTORS 
5 amps. max. STUD MOUNTED, gate voltage 3.25 V. at 


CV111 8/-; 
235 100/-; 


120 mA, inax, 


17/6 


_—_ 
IGNITRONS TYPE 5551A 


For immediate delivery. £15 00 
Special qu mts, 
Also available types 5552A and 5553A. 
$$$ $$ 


MISCELLANEOUS SILICON HALF-WAVE 
POWER RECTIFIERS 


18001 200 p.i.v. 750 mA, Wire Ended ............ 3/6 
18004 600 p 750 mA, Wire Ended G- 
18113 400 p.iv. 400 mA, Wire Ended vita 
18115 600 p.i.v. 400 mA. Wire Ended 12/6 
BY100 700 p.i.y.; 450 mA, Wire Ended Pin 
BYZ10. See SL800. 

BYZ13 200 p.: 6 amps. Stud Mounted ......... 7/6 
BYZ19, rev 1 polarity version of BYZ13 7/6 
DDO006 400 p. 500 mA. Wire Ended .. 6/6 
DD0058 800 py ., 500 mA, Wire Ended 7/6 
DD226 400 p.i.v., 1 Amp, Wire Ended 6/6 
OA210 400 5600 mA, Wire Ended 6/6 
OA211 800 p. 400 mA. Wire Ended .. 9/6 
RS20AF 500 p.i 500 mA. Wire Ended 6/6 
RS280AF 800 p. , 750 mA. Wire Ended .. 5/- 


SJ102A 100 p 4 amps. Stud Mounted 


TEXAS SILICON FULL-WAVE 
BRIDGE RECTIFIERS 


1B20K10 100 p.i 


2 amps., dimensions 1.4 x 1.4 x .6in. 25/7 
1B40K10 100 p.i-v. 4 amps., dimensions L4 x 1.4 x .6in. 30/7 
1B100M10, 100 p.i.v. 10 amps., dimensions 24 x 2} x lin, 85/" 
Postage 1/6 per rectifier. 


GERMANIUM POINT CONTACT BRIDGE 
CONNECTED RECTIFIER/DETECTOR 
TYPE IN40 


Bridge rectifier consisting of 4 diodes IN34 enclosed in a metal 
valve envelope with octal base. Rating 
GOVSperUwde: accicqasksvemsmecontaninunnae siete Q5/- 


——— 
POWER UNITS TYPE 234 


19in. rack mounted fully smoothed and fused for 230 v. A.C. 
input. H.T. output adjustable from 180 v. to 270 v. at 80 mA. 
by means of primary taps and high-low switch in the secondary 
winding. L.T. output 6.3 v. A.C. at 4 amps, Fitted with M.I, 
meter to read A.C. input and D.C. output volts, Secondhand, 
tested, in good condition.... 
DITTO model without meter.. 
Packing and carriage, 15/-. 


WW —1I51 FOR FURTHER DETAILS 


CATHODE RAY TUBES 


ELECTROSTATIC 
Ijin. sereen: 401CAHA =CV389 =VCRX210 80/- 
408A =CV2211 100/- 
2in. screen VLS492A/B 75/- 
QAPTA: 4:35 40/- 
2hin, screen: VCRI39A CR1e . 30/- 
£4205/C/7 =CV1525 .. 65/- 
2?in. screen: DG@7-5 , 55/- 
DG7-6 80/- 
3in. screen: 
SBPL..,..... 55/- 
3DP1A* 20/- 
3EG1 . 50/- 
3GP1 . 40/- 
3WP4 120/- 
908C = 240/- 
3lin. screen: 
VCR138 50/- 
90EG4P 100/- 
din, screen: 4GP4 .. 100/- 
8sD_. 60/- 
48P31 . 200/- 
4iin. sereen: 09D, O9G 80/-** 
09t ... 80/-*"* 
Sin, screen: 5BP1 . 80/- 
SCEI 40/- 
5BVPL 160/- 
5SP7 .. 100/-** 
VORY 50/- 
VCR517B 60/- 
CV960 =E4504/ f= 
MAGNETIC 
din. sereen: 5FP7 30/- 
SBP7A 100/- 
5UP7 . 60/- 
1252. 160/- 
Tin, screen; TBP7 .. 50/- 


NOTE 


1. Full specification of these tubes is given m 
our catalogue. 
2. *) with radial deflecting electrode 
**) Doublet Beam, 


KLYSTRONS 
2K28 } 5721 ..1000/- BLS803 ..500/- 
a4. | 0886 ....500/- | OV129 .. 8o/- 
hort 6116 ....600/- | CV228 ..200/- 
707B | 6470 ..1500/- | OV287 .. 80/- 
726A BLS00 ..400/- VA220E 700/- 
COUNTER TUBES 
GR10A—10-way register-indicator tube 45/-. 
GC10/4B—bi-directional 10-way computing tube, double 


pulse, 50/-. 
GC10B—seale of ten counter, 35/-. 
GC10D—seale-of-ten counter for single pulse operation, 55/- 
GS1LOD—Bi-directional 10-way selector tube, 55/-. 
GS10H—as GSLOD but physically small, 4Q/-. 


a 


THOMSON VARLEY 
POTENTIAL DIVIDERS 


Non-inductiye 4-decade potential divider with total resistance 
of 70,0000. Maximum input voltage 30@ v. Built-in galvano- 
meter 1A. P.S.D. £45. 


rr 


VALVES FOR EXPORT 


PLEASE WRITE FOR EXPORT 
PRICE LIST LISTING OVER 
300 TYPES AT EXTREMELY 
ATTRACTIVE PRICES. 


- a 
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ZENER DIODES 


SCR’S (THYRISTORS) 


Comprehensive range 3 volt to 50 volt in three power 
ratings all 5% tel. 850 mw. 3/6 each. 1.5 watt 5/- each. 
7 watt 7/6 each. 


WIRELESS WORLD 


SUPERTONE G.Cc.Vv. 


Saves you work— 
It’s partly built 


Like its predecessors this latest Com- 
panion has full fi performance—such 
as only a good wooden cabinet and 
bifiux speaker can give, and due to 
its being partly built you will have 
it going in an evening. Note these 
features: 

@ All Mullard Transistors including 

3x AF117. 
@ Two-tone Cabinet, size 11x 8 x 3in. 


Piv 50V 100 300V 400V 
damp 6/6 16 12/6 15/- 
3-amp 7/6 8/6 14/6 17/- 

25 amp! 30/- 35/- 47/6 60/- 
SEMI-CONDUCTOR BARGAINS 
Type Type Type 
No. Price No. Price No. Price 
2N1727 fa MATI01 8/6 oo71 3/6 
2N1728 Jg/- MATI20 "7/9 0072 5/- 
~2N1742 = MAT121 8/6 OC75 6/- 
2N1747  Q5/- OAS 5/- O76 5i/- 
2N1748 10/- OAx0 6/- OC77 - 
AC107 g/- OA47 8/- 0C78 5/- 
AOQ127 | is OA70 f= oc78sD 5/- 
ACY17 6 OA79 2/6 o0csi 5l- 
ACY18 6 OAB1 2/6 ocs1D ~—s 5 /- 
ACY19 6/6 OA85 ocs2 5l- 
ACY20 5/6 OA90 2/6 Ocs3 5/- 
ACY21 Oagl 16 Ocs4 6/- 
ACY22 6 04200 3/8 00139 s 
AF114 |= Oa22 = 4/3 oci40 «12/6 
AFIID = 6/6 OC22 1 00170 5/- 
AFIIG 7- oc23 17/6 00171 6/- 
AF17 5l- 0024 = 0€200 9/- 
AF118 5 0c26 16 0c201 12/6 
AF139 6 0G28 = 00202 «13/6 
AF186 17/6 oc2917/' 00203 12/6 
_AFZ12 = 0035 OCP71 5/- 
ASZ21 15/- OC36 15/- ORP12 6 
BC1O7 «14/6 0042 ORP60 10/- 
BY100 "4/6 OC4s 4/- SB078 
BYZ13 6 0045 3/6 SB305 8/6 
MATIOO 7/9 0070 4l- SB251 10/- 
See in the Dark INFRA-RED 


BINOCULARS 


These infra-red binoculars when fed from a high voltage 
source will enable objects to be seen in the dark, pro- 
viding the objects are in the rays of an infra-red beam. 
Each eye tube contains a complete optical lens system 
as well as the infra-red cell. These optical systems 
can be used as lenses for T.V. cameras—light cells, etc. 
(details supplied). The binoculars form part of the Army 
night driving (Tabby) equipment. They are unused and 
believed to be in good working order but sold without a 
guarantee. Price $3/17/6, plus 10/- carr. and ins, 
Handbook 2/6. 


8 RANGE TEST METER 


For checking car electrics, radio, TV, 
ignition systems, household lighting etc. 
Measure AC/DC volts. D.C. current, 
Resistance. Will last a lifetime. 


39/6 


Pp. & P. 3/6. 


Only recently sold for $10/9/6. Note these features: 
@ Long & Medium Wave @ Long dial @ Push-pull 
output @ A.V.C. and feed back @ Ferrite acrial @ 
Six transistors @ Cabinet size 4Zin. x 3im. x ltin. with 
carrying strap. You get everything you need and in- 
structions, 39/6 plus 3/6 P. & P. or supplied with made up 
chassis 10/- extra. Battery 1/9 extra. Data separately 
2/6. 


OVEN THERMOSTAT 
Range 20°F-550°F. Set by spindle control. Contact 
rated at 20 amps. 250 v. 10in. sensing element on approxi- 


mately 4ft. copper capilliary tube, 12/6 each, plus 2/6 
postage and insurance. 


COSMOCORD PICK-UP FOR fin. 


" RECORDS 


Grey plastic arm fitted with GP79/5 mono ceramic 
i. ‘idge and replaceable stylus. Ref. 879. Freq. res- 
ponse 50-8,000 cps., 250 mv. output. Tracking wf. 
9 gms. Offered at 7/6 each plus 7/6 P. & P. 


HYDRAULIC VALVE 


24v AC Solenoid operated-inlet has removable filter. 
17/6 plus 2/6 postage and insurance. 


@ All circuit requirements—Push-pull. 
output—A.V.C. and feed back, etc. 


@ Printed circuit board all wired only in connections, e.g. to Volume control— 


W.C. Switch and 


Tuning Condenser. 


@Pre-alighed IF stages complete with full instructions, Price only £3/19/6, 
plus 6/6 post and insurance. 


CONTROL 


DRILL CONTROLLER 


Electronically changes speed from approximately 
10 revs. to max. Full power at all speeds by finger- 
tip control. Kit includes all parts, case, everything 
and full instructions, 19/6, plus 2/6 post and 
insurance. 


SMALLEST RECORDER 
AVAILABLE> 


(64X24x14in.). Will record or play back 
(into earphones) whilst still in your pocket. 
Uses standard tape which is re-usable 
indefinitely. Complete with batteries, ready 
to work. £6, plus 5/- post and insurance. 


Of particular importance to hospitals, labs. and other places where 
stand-by A.C. supply is required. Also to yacht owners, caravan dwel- 
lers where 50 cycle supply is required to work TV or similar. 


Admiralty motor alternator giving regulated 230 v. 50 cycle output 
from 24 v. D.C. supply. Wonderfully made to stringent specification. 
Rating is 80 watts but like other Admiralty equipment this rating 
can be increased 50% with safety. In grey metal box size 24x 10x 
14in. approximately. Controls are D.C. on/off switch and change- 
over switch from mains to alternator. On the front panel also is 
output volt meter, and panel with fuses protecting input and output. 
Weight approximately 100 Ibs., unused. Price £45 each. (Pro- 
bably one tenth of cost to Government). Carriage extra at cost. 


THE VECTRONOME 
CAPSTAN DRIVEN 
TAPE RECORDER 


cursors, 8in. 


Multi-purpose Audio Switch, 5 transistors and all other components to 
make this ingenious unit described in May ‘ Practical Wireless’—only 
48/64. plus 2/9 post and ins, 


Analog Computer. all parts including centre zero galvonometer, perspex 
dials, to make the unit described in May ‘ Practical 
Wireless.’ . Available at 39/6, plus 2/9 post and ins. 


This is a truly portable self-contained 
instrument with built-in microphone 
and loudspeaker using a 5 transistor 
amplifier with P.P. output and suitable 
for operation from mains or by 
chargeable batteries. Tape capacity is 
25 minutes on easily changed spools. 
A tape position indicator gives quick 
reference to any part of dictation. 


set during dictation and can be ad- 
justed to suit operator. Interlock 
prevents unintentional erasures. Tape 
speed controlled by fly wheel driven 
capstan. Very portable in neat case 
with carrying handle, overall size of 
which is approximately 6} x7} x 2in. 
Price with tape, nickel cadmium 
rechargeable batteries and mains 
battery charger £9/19/6 (rather less 
than } original price). Postage and 
insurance 7/6. Unused and in perfect 
working order. 


WO NEW KITS 


750mW TRANSISTOR 
AMPLIFIER 


4 transistors including two in push-pull 
input for crystal or magnetic micro- 
phone or pick-up—feed-back loops— 
sensitivity 5 m/v, Price 19/6. Post and 
insurance 2/6. Speakers 3in. 12/6, 
din. 13/6, 6 x 4in. 14/6. 


The SRP 12 Battery Operated 
Record Deck 


Made by Garrard unit of proved reliability, 
ideal if you intend making a portable 
player. Operates from PP9 or similar 
battery, runs at 33 or 45 R.P.M. Supplied 
complete with ceramic cartridge suitable 
stereo or mono, Limited quantity. Price 
£3/'7/6, plus 6/- post and insurance, 


Recording level is automatically pre- - 
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MAIN TRANSISTOR POWER PACK 


Designed to operate transistor sets and amplifiers. 
Adjustable output 6 v., 9 v., 12 volts for up to 500 
mA (class B working). Takes the place of any of the 
following batteries: PP1, PP3, PP4, PP6, PP7, PP9, 
and others. Kit comprises: mains transformer rectifier, 
smoothing and load resistor, 5,000 and 500 mfd. con- 
densers, Zener diode and instructions. Real snip at only 
14/6, plus 3/6 postage. 


9 VOLT PRECISION MOTOR 
Intended for driving battery 


post and insurance 1/6. 


HI-FI SPEAKER BARGAIN 


12in. High fidelity loud- 
speaker. High flux 
permanent magnet type 
with either 3 or 15 ohm 
speech coil. Will 
handle up to 10 watts. 
Brand new by famous 
maker, Price 29/6. 
With built-in tweeter 
35/-, plus 3/6 post and 
insurance. 


SILICON RECTIFIERS 
Tested and guaranteed 
750mA, 100v. 1/3 


1Amp. 100 v. 3/- 


200v. 1/6 200 v. 4J- 7 
400v. 3/6 400 v. 6/- 

8A 100v. 3/6 
200 v. |= 


10 Amp. 100 v. 9/6 
200v. 12/6 
600 v. 400 v. 


9/ 
rn glass encased—only approx. jin. long wire 
ended. 
400mA.50v.1/6,  100v. 2/6. 200 v. 4/6 


MINIATURE WAFER SWITCHES 

4 pole, 2 way—8 pole, 3 way—4 pole, 3 way—2 pole, 
4 way—3 pole, 4 way—2 pole, 6 way—1l pole, 12 way. 
All at 3/6 each, 36/- dozen, your assortment. 

PP8 ELIMINATOR play your pocket 
radio from the mains! Save £s. Complete 
component kit comprises 4 rectifiers—mains 
dropper resistances, smoothing condenser 
and instructions. Only 6/6, plus 1/- post. 


SILICON PLANAR TRANSISTORS 


2N2926—general purpose type. Suitable for 
A.F, or R,F. up to 200 me/s, 3/- each or 4 for 
10/-. 


FLUORESCENT SNIP 


Your opportunity to install non-flicker strip lighting at 
silly price—this month we offer the famous A.E,I. 
(Mazda) instant start lighting transformer suitable for 
one 4ft. 40 watt tube. This transformer is listed at over 
£7 but this month you can buy the complete kit com- 
prising instant start choke/transformer, two tube ends 
and two Terry clips to hold tube. Special snip price 
only 14/6, plus 4/6 post and insurance—don’t miss this 
tremendous bargain. 


PHOTO-ELECTRIC KIT 


All parts to make light operated switch/burglar alarm/ 
counter, etc. Kit comprises printed circuit, Laminated 
Boards and chemicals, Latching relay, Infra-red sensitive 
Photocell and Hood. 2 Transistors, cond., Terminal 
block. Plastic case. Essential data, circuits and P.C. 
chassis plans of 10 photo-electric devices including auto- 
car parking light, modulated light alarm. Simple in- 
visible ray switch—counter—stray light’ alarm—warb- 
ling tone electronic alarm—projector lamp stabiliser, 
etc., etc. Only 39/6, plus 2:- post and insurance. 


WALKIE-TALKIES 


Communicate without connecting 
wires, Wonderful present for 
child. All transistor, crystal 
controlled with telescopic aerial 
and push button operation. Uses 
PPS batteries. Pair of instruments, 
complete and ready to use, £5/9/6 
the two plus 5/- post and insurance. 
G.P.O. licence reqd. for use in 
U.K. 


SIMMERSTAT HEATER REGULATOR 
Suitable to control elements, heater, 
soldering irons and boiling rings up to 
2,500 watt. Complete, adjustable, normal price 55/- 
each, special snip price 12/6 plus 2/- postage and insur- 
ance. 


Where postage is not definitely stated as an 
extra then orders over £8 are post free. Below 


£3 add 2/9. Semi-conductors add 1/- post. Over 
£1 post free. 


ELECTRONICS (CROYDON) LIMITED 


(Dept. WW), 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 
also at 266 LONDON ROAD, CROYDON, SURREY. 
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Elliot portable recording  milli- 

ammeters. 

As D.C. recorder: 1 mA, FSD, 
Movement resistance 12009. 

As A.O current or voltage recorder: 
Movement resistance at 50 c/s. 
1800Q. Sensitivity 1 mA, A.C, 
FSD. 

As decibel meter: source impedance 
6000. Range +5 to —10 dB. 
Frequency response 50 c/s. to 
15 ke/s. 

Chart drive: 230 v. A.C, at lin. and 
6in. per hour. Movement is fitted 
with “high” and “low” alarm 
contacts which can be set for any 
value of the current. 

Strip chart 3iin. wid 
trace. PRICE.. 

Packing and carriage 15/-. 


—— 
RECORD PORTABLE RECORDING 
MILLIAMMETERS 


2 are similar to the above but are somewhat smaller and 
and D.C, resistance of the movement is 4009. Other 
details as above. PRIC e £4210 0 


Packing and cz 


Curvilinear 


£40 


MULTIMETERS 
TYPE 108-IT 


24-range precision portable meter. 
5,000 o.p.v. D.C. Volts 2.5-10-50- 
250-50 Volt: 10- 
". D.C. eur- 
. Resistance: 
20,000 ohms-2-20 megohms. 
Power output calibration for 600 
ohms line. £5/5/-.  P.P. 7/6. 
Dimensions; 72in, x Gin, x 3yin. 
Weight 3}1b. 


TYPE MFI5 


A.C. and D. voltage ranges: 
0-10-50-2 -1,000V. 
D.C, current ranges: 


e ranges: LOOMQ-IMQ 
The meter is also calibrated for 
inductance (10-100H), capacity 
(0.64F) and output level measure- 
ments, Sensitivi 20000 V. 
Accuracy +2.5% for D.C. and 
+4% for A.C. measurements, 
x1gin. Price £3) 


Vimensions: 


25-WATTS 210-240V. SOLDERING IRONS 


Recently imported extremely attractive and sturdily built 
soldering irons, with angle bit. Chromium plated steel body 
and polished wooden handle. No Bakelite or breakable plastics 
used in construction. 


Price . 


Iaudling and postag 
SD 
HEADPHONES 


DLR5, Low Impedance, balanced armature. Earpieces can 
he used as sound powered Microphone 1Q/-. 

No. 10 Assembly 

Moving Coil Headphones with moving coil Hand Microphone 
titted with press-to-talk s ch. Rubber earpads. Cord ter- 
minated with army type 5-point moulded connector. Low 
iarpedance. Brand new, 20/- ea. 

Small quantity available of secondhand assemblies, checked 
in perfect order, 8/6 ea. P. & P. 3/6 per set. 


ee 
GERMANIUM POINT CONTACT DIODES 


71. Sane CG61H .... 8/- | OA47 

CG62H .... 1/6 | OA70 

GEX23 .. 1/6 | oaz9 

GEX44.... 1/6 | O48] 

GEX54 .. Qj- rer 

HG5008 =... g/- | OA86 

GAB: yaich.s 4/6 OA90 

: OA6-...... A= OA9L 

CGIOE .... 16 | OA7 ...... 4/- | OAg5 
CGRE .... B= ' OAl0 6l- ' S9I7G .... Q/- 


WIRELESS WORLD 


ZENER DIODES 


230mW 5%: 5.6V OAZ242 7/6. 

250 mW 5%: 60V BZY11 6/6; 80V. BZY13 6/6. 

260 mW 5%: 4.7V. OAZ200 10/-; 6.8V OAZ204 7/-; 5.1V. 
OAZ201 9/6; 7.5V. OAZ205 J/-; 5.6V. OAZ202 9/-; 
0AZ206 J/-; 6.2V. OAZ203 F/-: 9.1V. 0AZ207 

260 mW 15%: 4.3V. OAZ208 6/6; 7.5V. OAZ211.6/ 
0AZ.200 6/6; 9.1V. OAZ212 6/6; 6.2V. OAZ210 6, 
0AZ213 6/6. 

400 mW 10%: 18.0V. BZY20 7/6. 

1W5%: 24V. Z2A24CF;2.7V. Z2AQ7CF; 3.0V. Z2A30CF; 
3.6V. Z2A36CF; 3.9V, Z2A39F; 16.0V. Z2A160CF; 30.0V. 
Z2A300CF. 

15 W 5%: ; 30CF; 27.0V. Z3B2700F; 30.0V. 
Z3B300CF; 33.0V. Z3B330CF. All at 6/6. 20.0V. ZNB20 


4.25V. VR425B 6/6; 5.75V, VR575B 6/6; 


6/6. 
V. VR425A 8/-; 11.0V. VR11A 8/-; 5.75V. 
3 13.0V. VR13A §/-; 7.0V. VR7A 8/-. 

- 0AZ222 9/6; 6.8V. OAZ224 10/-. 
ee — 


MICROWAVE DIODES 


1,000 me/s: 1 
38,000 me/s: I 
6,000 mejs: 

CV291 19/-. 


IN21B 6/-; IN28 20/-. 

(CV103) 5/-; CV10L 5/-; CV102 5/-; 
9.875 me/s: IN23 4/-; IN23CR 20/-; CS1OB '70/-. 
3A (CV253) 12/6. 
3 14/-; C884B 35/-; CS9B 30/-; CV111 8/-; 
CV2226 30/-; CV2258 40/-; CV2235 100/-; 
54) 3'7/6; SIMS (CV2155) 37/6. 

VX3136 (CV2391) 65/-. 
re 
THYRISTORS 
5 amps, max, STUD MOUNTED, gate voltage 3.25 V. at 

120 mA. inax. 
GREEN SPOT, 400 p.i 
BLUE SPOT, 200 pai. 


IGNITRONS TYPE 5551A 
For immediate delivery.........-.......45 £15 0 0 


Special quantity discounts. 
Also available types 2A and 5553A, 


MISCELLANEOUS SILICON HALF-WAVE 
POWER RECTIFIERS 


18001 200 p. 0 mA, Wire Ended 3/8 
18004 600 p. 0 mA. Wire Ended Fle 
18113 406 p. 400 mA. Wire Ended .., Vi 
18115 600 p. 400 mA. Wire Ended 12/6 
BY100 700 p.i.v., 450 mA. Wire Ended Fhe 
BYZ10. See SL800. 
BYZI13 200 p.i.v., 6 amps. Stud Mounted... one 7/6 
BYZ19, reversed polarity version of BYZ13 . 7/6 
DD006 400 p 500 mA. Wire Ended ., 6/6 
DD0058 800 p. 500 mA, Wire Ended 7/6 
DD226 400 p. » 1 Amp. Wire Ended 6/6 
, 500 mA, Wire Ended . 6/6 
400 mA. Wire Ended . 9/6 
RS20AF 500 ‘A. Wire Ended 6/6 
RS280AF 800 50 mA. Wire Ended .. 5/= 
851024 100 x 4 amps. Stud Mounted saa 7/16 
SL800 800 p.i.v., 6 amps. Stud Mounted ........... 9/- 


TEXAS SILICON FULL-WAVE 
BRIDGE RECTIFIERS 


1B20K10 100 p.i 
1B40K10 100 p.i 
1B100M10, 100 5 
Postage 1/6 per rec’ 


2 amps., dimensions 1.4 
. 4 amps., dimensions 1.4 <1. in. 30/ 
. 10 amps., dimensions 2} x 2} x lin. 85/" 
fier, 


GERMANIUM POINT CONTACT BRIDGE 
CONNECTED RECTIFIER/DETECTOR 
TYPE IN40 


Bridge rectifier consisting of 4 diodes IN34 enclosed in a metal 
valve envelope with octal ba Rating 50mA D.C. Max, p.i-v. 
OW OP OMG 5 esas neice: yan ai wrmieib iawn nsaiacovainje xeiaiattiate: 25/- 


POWER UNITS TYPE 234 


19in, rack mounted fully smoothed and fused for 230 v. A.C. 
input. H.T. output adjustable from 180 v. to 270 v. at 80 mA. 
by means of primary taps and high-low switch in the secondary 
winding. L.T. output 6.3 v. A.C. at 4 amps. Fitted with M.I. 
meter to read A,C. input and D.C. output volts, Secondhand, 
tested, in good condition... 
DITTO model without meter. . 
Packing and carriage, 15/-. 


WW—151 FOR FURTHER DETAILS 


CATHODE RAY TUBES 


ELECTROSTATIC 
1$in, sereen: 401CAHA =CV389 =VCRX210 — 80/- 
4084 =CV2211 ......... 100/- 
Qin. sereen VLS492A/B ... 75l- 
2APIA 5 40/- 
2hin. screen: VCR139A =ACRI16 30/- 
H4205/C/7 =CV1525 .. 65/- 


2iin. screen: DG7-5 
DG7-6 
3in. screen: 


SEGL . 
3GPL . 
3wP4. 


33in. sereen: 


VCR138 
S0EG4P 
din. screen: 4GP4 . 
ssD_ . 
48P31 . 
4iin. sereen: 09D, O9G . 80/-"* 
09s 80/-"* 
din. screen: 80/- 
40/- 
160/- 
5SP7 .. 100/-** 
VCR97 50/- 
VCROI7B .. o 60/- 
Gin. sereen: CV960=E4504/B/16 ............ 80/- 
MAGNETIC 
din. screen: SFP7T ..... 
SEP7TA 
5UP7 
1252W.. 
Wine bereent “TBE sivtesiesignpedeanaaneay 


NOYES; 1, Full specification of these tubes is given m 
our catalogue. 
2: *) with radial deflecting electrode 


**) Doublet Beam. 


KLYSTRONS 


2K28 ....180/- | D721 ..1000/- | BLS ..5O/- 
AL A 5836 ....500/- OV129 .. 80/- 
SBM6 280!" | 6116 ....600/- | CV228 ..200/- 

ta 6470 ..1500/- | CV237 .. go/- 


707B 
726A BL800 ..400/- VA220E 700/- 


COUNTER TUBES 

GR10A—10-way register-indicator tube 45/-. 
GC10/4B—bi-directional 10-way computing tube, double 

pulse, 50/-. 
GC1OB—-scale of ten counter, 35/-. 
GC10D—scale-of-ten counter for single pulse operation, 55/- 
GS10D—Bi-directional 10-way selector tube, 55/-. 
GS10H—as GS10D but physically small, 49/-. 
_ 


THOMSON VARLEY 
POTENTIAL DIVIDERS 


on-induetive 4-decade potential divider with total resistance 
oi 70,0000. Maximum input voltage 30@ v. Bult-in galvano- 
meter IA. P.S.D. £45. 


VALVES FOR EXPORT 


PLEASE WRITE FOR EXPORT 
PRICE LIST LISTING OVER 
300 TYPES AT EXTREMELY 
ATTRACTIVE PRICES. 


a i 
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Head Office: 

44a WESTBOURNE GROVE, LONDON, W.2. 
Tel: PARK 5641/2/3 Retail branch (personal callers only) 
signe ZAERO LONDON 85 TOTTENHAM COURT RD., 
ee LONDON W.2. Tel: LANgham 8403 


Please send all enquiries, correspondence and Mail orders to Head Office 


TRANSISTORS i : 
oc170 ACI76 7/6 | AF118 AUY10 GET875 2n412 3/6 FEW “HARD TO GET 
OC171 ACY17 BCL07 GET880 2N696 -1/- ITEMS 
0C200 16 | ACY18 BCY30 44/- | JTX4A 2N697 
0C201 ‘ACY19 BSY26 MATI01 2N753 CCH35 10 
C202 ACY20 8/- | BSY28 MAT120 2N1132 + 10/- 
0203 ACY2L BSY65 MAT121 2N1304 6) ECC35 17 
0C204 ‘ACY22 15/- | GET103 SB240 2N1756 : steeneeeepeseeteeees . U/- 
0c205 = 15/- | AD140 GET104 V30/30P. 20/- | 2N2068 EF9 116 
0C206 AD149 HET106 26226 28002 wee ere eens eeeeee wee eseee | 
AC107 ‘Jo/- | AF102 } GET113 ~ 5/- 5/- | 28004 
|AC125 AF114 6/6| GET114 4/ 28006 

C126 «= 6/6. | AFII5 GET1I5 28018 
0127 AF116 GET116 Saisie 

[AC128 AFIU7 GET872 0 
28104 


ACI76 is complementary to ACI28; 2NI132is complementary to 2N697 28731 


WHEN ORDERING BY POST PLEASE ADD 2/6 IN £ FOR HANDLING AND POSTAGE. NO C.O.D. ORDERS ACCEPTED. IN ORDER 
TO AVOID DELAYS PLEASE SEND ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICE AT 444 WESTBOURNE 
GROVE, W.2, AND NOT TO THE RETAIL SHOP 


FULLY | FIRST QUALITY 
GUARANTEED VALVES 


BRAND 


OA2 — G/= |6AMB 128H7 4/-) 35Z40T 8/6 AC5/PEN | EC88 11/-,EM81 /-, ME1401 PL81 6/6 
OA2WA Q/-|GAN8 11). JO/-| 12837 4/-| 35Z50T 5/6 10/: EM84 —97/- 20/- | PL82  4/- 
OB2 ~—- G/- |6AQ5 86 128K7__5/-| 42 6/- EM85 11/-|MI4 8/-|PL83 6/6 
0C3—s @/- |6A RG 128L7GT |4510 _%/- |: EMM803 MI6 __G/- | PL84_ 6/6 
OD3 = G/- |6A86_—G/- 5 7/6|50A5  12/- MSPEN 8/- | PL302 13/- 
1A3 4/-|6A876 15/- 128N7@T ENS1 MSPENT | PL500 13/6 
1A5GT 5/-|6AT6 4/6 2/6 26 5 6/- EN91 10/- | PL504 15 
1A7GT 8/- |GAUSCT 128Q7 8/3 5702CK15/- EN92 6/-| MT57_ 80/- 
1AX2 10/- 20/- 128R7_ 5/= 27/6 | 5725 10/- EY51 MU12/148/- 
1B38GT g/-|6aU6 5/6: 128Y7  6/= 5726 CBLI 15/- EY80 
1B35A 25/- 12X40 YJ- 16 | 5727 CBL31 15/- EY81 
1B63A 70/- w2y4 «3/6 5749 CCH35 10/- EY83 OCP71 24/- 
105GT 5/- /6 13D1_—B/- 5751 EY84 9/6| ORP12 12/- 
1D5 7/6 |6B4G 13D3 —B/= 5763 ECC18911/- | EY86 ORP60 10/- 
1G6GT /-|6B7 13E1 190/- 5784 ECC807 EY87 PABC80 7/6 
1H5GT 7/-|6B8 14Q7  10/- 5814A 13/6 | EYs8 
114 9/6 |6B8G /. 1487 18/- 5823 p ECF809/- | BZ11 
IN5GT 8/-|6BA6 4/6 F 19AQ5 " 5/- 5840 5 ECF82 "7/6 | £240 8/- 
1R5 = @J- |GBF6 4/6 5842 ECF83 12/- | BZ41 PY301 11/- 
6BG6G 15/- 9D7 5881 ECF86 9/6 | EZ80. PY800 " 6/- 
6BH6 7/6 1002 13) 5899 ECH21 9/6 | BZ81 PY801 6/- 
6BJ6 7/6 10014 5963 i ECH35 11/- | @C10B 35/- QP25 Bi: 
6BK4 22/6 10D1 5965 5/: ECH42 9/6 | GD90M 192/- QQv02/6 ECC84 CV287_ §/- 
6BK7A 9/- 10F1 25/- | 6005 ECH81 GR10A 45/- | PCC18911/- 45/- CV315 120/- 
6BL7GT 10F3 6021 GS10C 42/- | PCC80515/-| QQV03-10 CV397 50/- 

10/- 10L1 7/6 6057 @810D 50/- | PCC80615/- 30/- CV988_ 5 /- 
6BN4 19/- 10L14 6/6} 2 13/: 6058 GS10H 40/-| PCF80 6/3 | QQV05-P10 CV2101 8/- 
6BN6 7/6 /6| 10LD14 6/6 6059 GS12D 65/-| PCF82 6/6 = CV2102 10/- 
6BN8_ 8/- 10P13 15/- 6060 PCF84  8/- | QQV06/40 CVv2108° 8/- 
6BQ7A J-| 6L6GCO 7/6) 10P14 15/- /- | 6061 POF86 8/- 90/- '2/8| CV2105 '7/= 
6BR7 11/- 10P18 6/6 6064 19/- | PCF87 11/6 | QQZ04/15 Cv2107 "Y/- 
10PL12 7/3 6067 PCF800 11/- 60/- CV2179 8/- 
10Y  15/- 6072 PCF801 9/6 | QV03-12 8/-| CV2218 8/- 
11D3" 7j- 6073 5 PCF802 9/6 10/- CV2294 
11D5 _7/- 11/- 6074 PCF805 Qv04-7 "700/- 
11E2 15/-| 28D7W 15/- ' 6080 ‘7- 11/- 12/6 Cv2299 12/- 
2X2A " g/- 11E3 55/-|30A5  7/- 6100 DLS16 30/- PCF80612/- | QV05-10 CV2361 
3A4 4J- 124C6 g/-|30C1_ 6/3 70/- | 6101. DM70 5/6 PCF 22/6 12/6 
BAR YJ p 12AD6 QJ-| 30C15 11/6 6135 DM71_ _6/- QV05-25 0V2432 10/- 
3B7 5/- 12AE6 7/6| 30C17 11/6 6136 DM160 10/- 9/ CV4001 5/- 
3B24 10/- 12AH7GT | 30C18. 11/- 6146 DY70 18/- BC90 - ©v400618/- 
3B28 40/- | 6C6 5/-| 30F5_ 10/- 6158 DY80 = 47/- 27/6 CVv4007 | 7/- 
B 12AL5 30FLI 14/- 6159 DY86 6/6 PCL83 9/6 CV400910/- 
12AQ5 30FL12 6186 DY802_ 8/- PCL84 7/6 1 CV4010 8/- 
3Q4 i 12AT6 19/- 6197 , 5/6 | PCL85 9/- CV4012 12/- 
3Q5GT 6/6 |6C 5/: 12AT7 30FL13 6/- 62637 5/6 PCL86 8/6 CV4013 10/- 
384 l= 2 12AU6 30FL14 13/- 6264A E8scc 12/6 6/- | PCL88 15/- Cv4014 /- 
3V4—«B/+ 12AV6 30L1 6293 E90CC 10/- 6/6 PCL80015/- CV4015 9/- 
4B32 g0/-|6CF8 6/3 12AV7 30L15 6360 E91H  8/- PCL80115/- Cv4017 11/- . 
4X150A 12AX7 30L17 40/- | 6463 E92CC  49/- PEN46 7/6 ©V4018 10/- 

100/- 12AY7 30P4 15/- | 6939 EL80F 17/6 PEN45DD 9/8) Gy4o20 
5SRAGY Q/- 12B4A 30P12 889R g00/- | 7586 B280F QO/- 12/-|8U750 45/-| Uys! |= 9I- 
oT4 12BA6 30P13 891R1200/- | 7895 ESLOF 52/6 PEN46  6/- | SU2150A Ov4024 6/- 
5U4G 6SL7GT 6/-| 12BE6 30P16 954 5/- | 8013 EABC80 6/6 PEN2204 12/- 25 /-| CV4025 7/- 
5U4GB 11/-| 6SN7GT 5/6| 12BH7 30P18 955 3/- | 8020 BAF42 y/- | TH233- 7/- CV4028 9/6 
5V4G 68Q7 12BL6 10/-| 30P19 956 2/- | 9002 EB41 TH2391 9/- Cv4081 9/- 
5Y3GT 68R7 12BY7A | 30PL1 15/-|958  —4/=| goog EBOL PENS83 =» =| TP25 _B/- cv4o44 
6887 10/-| 30PL1315/-| 959 g/- EBC33 = 10/-|rri9 y/9- 716 
6T8 12E1 30/-| 30PL14 15/-| 1267 goy- | 9005 EBC41 PEN3S84 7/-|TT21 $5/- ©V4047 60/- 
6TB8 12F5GT 7/- /6| 2050 12/6 | 68506 EBC81 PEN453DD | TTR31 
6/6| 6U5G 12J5GT 3/- 4052A §O/-|A30D 7/-| EBC90 4/6 10/- 100/- 
6U7G —%/-| 1257GT 7/6) 35! 4687 Q5/-| A1834 15/-| BBC91 5 PENDD v10 8/ ©V40621.7/6 
12K5_— B/-| § 5544 120/-| aoiga  g/- | EBF80 KT W638 4/-| 4020 10/- | U12/14 8/ CV4066 5/6 
eve AA dl 55514 800/- | ac.rrr, neues KTZ63 g/-|PF818 10/-|U17_ —5/- cv4i04 1 
5/-| 6V6G 12K8_ 8/-| 3 1g:-| 5552 4gq/- | ACHL/DD | EBrso 7) : signs 5/- 
6F6GB 6/6) 6VEGT *7/6| 12Q7GT 5/6) 35L6GT 6/-| 5557 8/-| EBLI 14/- 4g/- | KT273 12/- | PFL200 /20 8/6 | CV4112 80/- 
6F8G -B/-| 6X4 AJ~| 12807 4J-| 85W4 4/6] 5559 AC/TH1 8/-| EBL31 20/- | EM34 13/- | L63 6/- 114/-|U19 — 40/- CV5225 60/- 
6F11 6/-|6X5G 4/6) 128F5  Q/-| 3523 10/- jal AC/VP2 EC53 10/-| EM71 12/6 | ME1400 PL36 = Q/- | U22 6/- CV6051 
6F13 6/6 7A5 8/-'128G7 5/-| 3524G " 4/-!I5642 15/-' EC86 12/-|EM80 ~ 7/- 15/-|PL38 16/-!U25 12/6|XCI3 14/- 160/- 


WE REQUIRE URGENTLY: KLYSTRONS 2K25 and 723A/B; VALVES 4C35, 813, 5C22, 845, 810, 30/- EACH PAID SUBJECT TO TEST. 
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3 ‘BRIGHTLIFE’ 


inside the housing. 


% Moulded in polypropylene and polycarbonate 


in 3 colours. 

%* tin. and in. diameter. 

% Standard 160-260 V. with 6in. 
95-500 V. with 30in. lead variants. 


3 and jin. PC/A and PP/A in Red, Amber, Clear, 10, 2/6 each 
100 2/- each, 500 1/10 each. Neon only, 10 1/- each, 100 7d. 


each, 500 63d each. Minimum quantity 10. 


CONTIL CASES 


755. 
367 or 
1277 . 
16127 
191010 7 4 
Kit £11/19/-, normally £14/12/-. 

Matching chassis, transformers 


%& 25,000 hour average life as standard. 
% High intensity neon and its resistor are 


leads, also 


WIRELESS WORLD JUNE, 1967 
WEST HYDE MOULDED REED SWITCH 
: hung ieee. : i IDEAL FOR— ~ ADVAN TAGES— F 
OVER SPEED MONITORS LOW COST 
UNDER SPEED MONITORS EASY MOUNTING 
FLOW MONITORING LONG EIFE 


SAFETY 
VIBRATION RESISTANCE 


MOULDED IN POLYPRO- 
PYLENE 


ACCURATE LOCATION OF 
REED IN MOULDING 


CONVEYOR MONITORING 
ROUTING CONTROL 
COUNTING 

PRESS GUARDS 
POSITION DETECTION 


SEQUENCING IDEAL FOR DRIVING LOGIC 
PROXIMITY DETECTORS HIGH OPERATING SPEED 
REY, COUNTERS 


HERMETICALLY SEALED 
LIMIT SWITCHES CONTACTS 


PRESS TOOL PROTECTION BEND RESISTANCE 


PRICES I 5 10 50 100 
Moulded reed switch 14/- 11/6 10/6 9/6 8/6 


MAGNETS AVAILABLE 


have all these advantages 


% Clever designing and mass-production 
methods give the lowest prices yet 4 Con- CONTIL LOW COST PRINTED CIRCUIT BOARDS 
temporary good looks %& 2I-gauge steel case ONE THREE TEN 


with 18-gauge front panel % Smart electric blue Standard transistor board 9/6 8/6 "6 
finish with white panel 4 Front panel supplied FEA oat BOA . 6 nyc cs dice views 8/- 16 5/6 
with a special, easy to mark out, strippable B7G or B9A boards, incl. their 

coating %& “Eyebrow” has no raw edge being 4 respective bases ..........4- 11/6 9/6 8/6 
folded for extra strength and appearance Connectors 20-way ..... i- 9/- 8/6 
% Each individually packed > Easy ordering by [ooo ue =o 27/8 
code number indicating outside dimensions Printed cirenit, Kit: including case, normally £14/13/- for only 


* 4 loose feet supplied free. £11/19/6. 


Minimum Order Value £1. 
All prices include postage and packing. Send for new. illustrated leaflets, no S.A,E. 
SEE YOU ON STAND 477 AT THE R.E.C.M.F. 


WEST HYDE DEVELOPMENTS LTD, 30 HIGH ST., NORTHWOOD, MDX. 


Telephone: Northwood 24941 


; ILIFFE 
BOOKS LTD. 


DORSET HOUSE 
STAMFORD STREET 
LONDON, S.E.I 


electronic laboratory 
instrument practice 


T. D. TOWERS, M.B.E., A.M.I.E.E., A.M.I.E.R.E. 


The material in this work has been carefully selected to form a comprehensive well-organised 
course. Basically it gives clear, detailed information about the usual instruments found in the elec- 
tronic laboratory. Much has been written on this subject in the past, but few surveys covering the 
range of basic test equipment also provide practical instruction in their methods of use. 


This is a comprehensive and practical introduction to the profusion of meters, signa! generators, 
oscilloscopes and bridges which every newcomer to the electronics laboratory must be able to 
operate. , 


CONTENTS 

Instrument Requirements, Measurement of Direct Current and Voltage Signal Generators (Audio, 
R.F. and Pulse), Measurement of Alternating Current and Voltage, Measurement of Resistance, 
Measurement of Impedance/Capacitance and Inductance, Oscilloscopes, Measurement of Power and 
Gain, Audio Amplfier Measurements, Measurement of Frequency, Transistor Testing, Power 
Supplies. = 
164 pages, including 76 diagrams. Price 35s. net (by post 35s,11d.). 


available from leading booksellers 
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DISPLAYED SITUATIONS VACANT AND WANTED: £5 5s per single col. inch. 
LINE advertisements (run-on): 6/- per line (approx. 7 words), minimum two lines. 

Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-. 
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract 


is placed in advance. 


BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o 


Wen ARO SEE eR ERE RRR EONS ARR RE RRR ORRRR SESE REE ARNE NE 


Advertisements accepted 
up to JUNE 9 for the 
JULY issue, subject to 
space being available. 


Pree 


Wireless World, Dorset House, Stamford Street, London, S.E.1. - 


No responsibility accepted for errors. 


SITUATIONS VACANT 
ONDON BOROUGH OF HARINGEY. 


EDUCATION Department. Workshop ‘Technician. 
Salary Technical Grade 4, £1,020 £40—£1,220  p.a. 
plus £75 London Weighting. O.N.D. or Final City & 


Guilds Certificate in Electronics subject with experi- 
ence in maintenance of audio frequency equipment. 


Required at Blanche Nevile School for Deaf/Tottenham | 


Technical College to. maintain electronic audio fre- 
quency equipment and associated aids including limited 
servicing of College Language Laboratory. Application 
forms (with List of Equipment to be maintained) ob- 
tainable from Chief Education Officer, Somerset Rd., 
Tottenham, N.17, returnable by 30 May. [1743 


OYAL BOROUGH OF KINGSTON-UPON-THAMES. 


REQUIRED from Ist September, 1967: Electrical En- 
_ gineering Department, Post No, 67/7. Readvertisement. 
Assistant Lecturer, Grade B, to teach electrical engi- 
neering and industrial electronics, mainly to Electrical 
Technicians. Applicants must have at least Final Cer- 
tificate of the City and Guilds Course for Electrical 
Technicians. The ability to offer a power subject 
would be an advantage. Salary scales: Grade B 
Assistant Lecturers, £955-£1,625 p.a. £70 p.a. London 
Allowance is added to all’ salaries whilst increments 
on the scale are allowed for graduate qualifications and 
approved training, etc. Assistance with house purchase 
and removal and_ disturbance allowances available in 
approved cases. Full particulars and application forms 
may be obtained from the Principal, Kingston College 
of Further Education, Kingston Hall Rd., Kingston- 
upon-Thames. Please quote post number in all corre- 
spondence. [1744 


Be OvERPE SS CAREER ‘with International Aeradio 
imited. 
TO meet the requirements of constant growth and ex- 
pansion, we invite applications from technicians and 
engineers for an overseas career in North, West and 
East Africa, the Mediterranean area and the Arabian 
Gulf. If you have recently completed service in_a 
trade such as Ground Wireless Fitter in the R.A.F., 
Radio Electrical Artificers in the Royal Navy or 
R.E.M.E., Army, or have other experience in the main- 
tenance of H.F. and V.H.F. communications, R.T.T. 
and navigational aids, we should be interested to hear 
from you. Successful candidates would normally spend 
six weeks at our Radio Engineering School, Southall, 
Middlesex, before proceeding overseas, but in some 
cases staft with suitable qualifications and experience 
may be offered immediate posting. Overseas staff re- 
ceive a tax-free salary with married and child allow- 
ances if appropriate and accommodation, bachelor or 
married is provided free; other benefits include gener- 
ous U.K. leave and membership of an excellent pen- 
sion and life’ assurance schemes, 

WRITTEN applications, please, to Personnel Manager. 
International Aeradio Limited, Aeradio House, Hayes 
Rd., Southall, Middlesex. (156 


Feores BOROUGH OF KINGSTON UPON THAMES. 
Kingston College of Further Education, Kingston 
Hall Rd., Kingston upon _ Thames. 

REQUIRED from Ist . September, 1967: Electrical 
Engineering Department, Post No. 67/7. Assistant 
Lecturer Grade B to teach Electrical Engineering 
and. Industrial Electronics, mainly to Electrical 
Technicians; applicants must have at least Final Cer- 
tificate of the City and Guilds Course for Electrical 
Technicians; the ability to offer a power subject 
would be an advantage. 

SALARY scales: Grade B Assistant Lecturers—£955- 
£1,625 p.a. £70 p.a. London allowance is added to 
all salaries whilst increments on the scale are allowed 
for graduate qualifications and approved training, etc. 
ASSISTANCE with house purchase and removal and 
disturbance. allowances available in approved Cases. 
FULL particulars and _ application forms may be 
obtained from the Principal. Please quote post number 
in all correspondence. [172' 


LAMORGAN COUNTY COUNCIL require a County 

Scientific Instrument. Repairer to take charge of 
the Authority’s Audio-Visual Aids Equipment and 
Scientific Instrument Repair Service and Workshops. 
The Scientific Instrument Repair Service 1s responsible 
for the repair and maintenance of scientific laboratory 
equipment, projectors, record players, tape recorders 
and radio’ and T.V. sets from schools and establish- 
ments throughout the County area. The Workshop 
Centre is established at Cwmaman, Aberdare. 
Applicants must_have had previous experience in ‘this 
type of work. The salary scale for applicants holding 
the Final City & Guilds Certificate in Radio and _T.V. 
Servicing will be Grade 5 of the Technicians and Tech- 
nical Staffs Division; £1,220 by annual increments to 
£1,435 per annum. The salary scale for other applicants 
will be Grade 3 of the Technicians and Technical 
Staffs Division; £820 by annual increments to £1,020 
per annum. The commencing salary’ may be above 
the minimum of the approved scale. Age limit 55 
years. Application forms (returnable by 26th May) and 
further particulars obtainable from the Director of 
Education, County Hall, Cardiff.—Richard John, Clerk 
of the County Council. [1758 
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* * 
* * 
% ELECTRONIC DESIGN & DEVELOPMENT ENGINEERS (ALL GRADES) SALARIES UP TO £2,800 P.A. *& 
* ELECTRONIC TEST & SERVICE ENGINEERS (ALL GRADES) SALARIES UP TO £1,600 p.a. * 
* TECHNICAL SALES tENGINEERS (EXPERIENCED) SALARIES UP TO £2,500 p.a. * 
Ls TECHNICAL AUTHORS (ALL GRADES) SALARIES UP TO £1,800 p.a. x 
ALSO 

¥ : DRAUGHTSMEN, PRODUCTION ENGINEERS * 
x We have over 500 registered vacancies for above types of engineers in-the Home Counties and South England 4 
%& areas. If you have had at least 2 years’ experience in British Industry and require a job which offers first class ye 
%& prospects, top salaries and interesting work * 
= Phone (any time day or nizht) or write to:— ¥ 
* 

* ELECTRONICS APPOINTMENTS LTD., x 
* Norman House, ‘ * 
¥ 105-109, Strand, W.C.2. id 
is TEMple Bar 5557-8. x 
* * 
KIKI IIIA IA IAA IIIA II IIIS IIIA SISA AISI ASSISSACSS SSIS SIS SISSACSICSACAS 


“NORTH THAMES GAS 


INSTRUMENT MAINTENANCE 


Skilled men are required as INSTRUMENT TECHNICIANS for varied 
and interesting work at the Board’s modern gas making plants in its Western 
area, 


Experience of ELECTRONIC or PNEUMATIC PROCESS CONTROL 
EQUIPMENT is essential. If needed, extra training on new equipment will 
be provided. 


These are pensionable STAFF APPOINTMENTS on progressive salary 
scales, and can lead to more senior status. 


Applications, giving full details of age, experience, etc., should be sent to: 
Appointments Officer, 
North Thames Gas Board, 
30 Kensington Church Street, 
London, W.8. 
quoting reference WN/3268 


WES BROMWICH EDUCATION & LIBRARIES HE Agricultural Research Council requires an 
COMMITTEE. Experimental Officer or Assistant Experimental 
WEST BROMWICH TECHNICAL COLLEGE. Officer at their Radiobiological Laboratory to assist in 
ASSISTANT LECTURER GRADE B. a the maintenance and operation of a variety of alpha, 
TO teach radio and television servicing to intermediate } beta and gamma counting equipment, and he develop- 
level together with elementary classes in electronics. | ment of new electronic apparatus. Minimum qualifica- 
Applicants should be suitably qualified and have had | tions; pass degree or, if under 22, G.C.E. “A” level 
appropriate industrial or teaching experience. Duties | in two subjects, or equivalent. Salary in scale: A.E.O. 
to commence as soon as possible. Salary: £955 rising | £744 (at age 21) to £1,243 (maximum starting salary 
to £1,655. Applications forms may be obtained from | at 26, or over, £1,017). E.O. £1,365 to £1,734. Con- 
and should be returned to the Principal at the College | tributory superannuation scheme.—Applications in 
within two weeks of the appearance of this advertise- | writing, with names of two referees, to the Secretary 
ment.—M. J. Gifford, Acting Director of Education. | of the Laboratory, Letcombe Regis, Wantage, Berk- 

: {1752 | shire, by 31st May, 1967. [1753 


3 
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NEW OPPORTUNITIES IN ELECTRONICS! 


Test or Field Trials Engineers (male or female), have excellent prospects with E.M.I. Electronics. 
Examine the vacancies below. If one of these openings is in your field, this could be the oppor- 
tunity to advance your career. We can offer you interesting work in an expanding international 
organization making a wide range of sophisticated electronic equipment. These vacancies will 
be of particular interest to ex-service radar Personnel or former craft or student apprentices 
with experience in the electronic industry. Grants towards removal expenses will be made in 
suitable cases, 


Wi For work with Colour T.V. Applicants for these positions should be completely familiar 
with all general purpose test gear arid have a knowledge of T.V. Systems, Pulse Techniques, 
Video and Audio Amplifiers, Camera Tubes and Transistor Techniques. Ref. No. J.940 


WM For work on Broadcast and Industrial T.V. systems, Closed Circuit Educational Television, 
Traffic Control Devices, Nuclear Health Equipment, Burglar Alarms and other varied testing. 
Applicants should be familiar with all general purpose test gear. Ref. No. J.940 


Ml For work on Logic Circuits (Computer Techniques as applied to automatic material handling 
equipment and the automation of machine tools). Applicants should have a knowledge of 
servo-systems. Opportunities for development engineers exist in this area. Ref. No. J.413 


ll For testing, tuning and calibrating units and sub-units of Missile Telemetry, Seaborne, 
Ground and Airborne Radar equipments to existing specification. Applicants must be able to 
fault-find, report and initiate rectification of faults. Ref. No. J.469 


Il For processing, testing and measuring the components and sub-assemblies of high power 
microwave valves. Experience on microwave measuring equipmentis desirable. Ref. No. J.706 


LEU MEER S 


Se SS’, Write to: 


P. JONES - GROUP PERSONNEL DEPT + E.M.I. ELECTRONICS LTD 
BLYTH ROAD + HAYES + MIDDLESEX » TELEPHONE: HAYES 3888 EXT: 411 


WESI London Aero Club invite “A” and “B” 
licensed engineers with capital and/or neces- 


i adi i = men f : juired for 
Pallve “peopoe ons muses ea este eh UNIVERSITY OF ABERDEEN = || 2sparten', of Eietjcah, Bawineing: Regul "ior 
details to—White. Waltham Airfield, near Maidenhead, ceilon eubiects am fo A2 ae one to Seca oy Genceal 
yee : pes ENVIRONMENTAL PHYSICS University degree (or equivalent) in Elactieal Enavseer® 
ASSISTANT Controller (Radio) required by the ing or Physics, together with suitable teaching and/or 
Federation of South Arabia on contract for one tour Applications are invited for two posts for work in BOTANY industrial experience. Salary Scale: Lecturer—£1.875 x 
of 18-24 months’ resideutial service in the first in- Department, supported by N.E.B ©. on transfer of energy £50(2) X£55(3)—£2,140 per annum. Assistance towards 
stance; commencing salary according to experience in and matter in forest canopies:— the cost of removal expenses may be given.—Al 
scale equivalent to £1,836 rising to £2,574 gross a year forms and further particulars are ob’ le from 
(including overseas addition); gratuity 25% of total RESEARCH FELLOW: Should have degree in Physics, the Principal, to be returned within two weeks of 
salaty drawn joutne allowance E60: cenerous nee with Ph.D., or other postgraduate experience; interest in this advertisement. [1742 
allowances; liberal leave on full salary or termin: ay - aerodynamics or heat transfer and computing desirable. : 
ment in lieu; free passages. Candidates, holding rele- Salary—£1,470 x £85—£2,150. Superannuation (F.8.8.U)). Piirorstonne tears Bea eS qeeeerch 
vant technological certificates or evidence of extensive oohvome and eclour. Tv signal generating and dis: 
practical experience, must have a thorough understand- INSTRUMENTATION ENGINEER: Should preferably have tribe Hor. aipment. ‘The work includes malntenance 
Can inte ore ene ations of International  Tele- N.C. oF pass degree in Hlectrical or Electronic Engineer- f present equipment and participation in development 
communications Union and sufficient experience in the ing, with experience in electronic laboratories or the Ser- a p. * ht ment. Applicants, preferably 20 to" 30 
operation of radio transmitters to advise on frequency vices. Salary—£045 x £55—£1,110. F.9.8.U. or other super- aa Ot aaee ahonia be qualified to N.C or equiva- 
assignment and power limitations. Duties will include annuation depending on qualifications. lent level ret have some knowledge of valve and t: a 
control of licensing and operation of radio transmitters Appointments initially 2 years, renewable to 5 years; istor circuits. Less well qualified candidates ‘will be 
and receivers, and maintenance of Federal Radio Fre- permanent posts possible. pate) dered, particularly if they have experience of TV 
peared Registers, Tecords and peturne: anPPly, us porn Further details may be obtained from The Secretary, equipment. Where appropriate, opportunity will be 
Ht ait “fe ie Surther oy ta fate ek ting x 2 The University, Aberdeen, with whom applications (2 copies) given for further studies,—Applicants should write, 
eater den sead further particulars, stating iam should be lodged by 26th May, 1967. quoting reference 884/WW, to Dr. S. A. Ahern, Mullard 
age, brief details of qualifications and experience an Research Laboratories, Rediail ‘Surrey . {1754 
. . . 


quoting reference M3B/61032/WF. [1751 


—_—— 


‘EST and Service Engineer required by firm produc- 
ing machine tool electronic control systems. Ex- 
M ARINE RADI Perienced persons with initiative, able to work without 
supervision who prefer a small go-ahead, independent NO THE P i 
organization, should apply, stating salary required, 
to Box W.W. 1766, Wireless World. 


SERVICE ENGINEER =|) (yx sumciciss, O75 “cue, mogerpue,|| HOLLOWAY, LONDON, NZ. 
ledge of electronics is required in the Department 


Applications are invited for the position of Radio of Medical Physics at the Royal Victoria Infirmary. Applications are invited for the perma- 
Service Engineer with a young expanding company Newcastle. The Successful candidate will be required nent and ensionable st of Chief 
in West Wal to assist in the design. construction and maintenance shee Pp & Po pee 
aac ae ; f ‘ of electronic apparatus, research and clinical. Candi- Technician with experience in the building 

Engineers with sea-going experience will have an dates should have at least O.N.C. in electrical engineer- and servicing of electronic equipment, to 
advantage when considered for the position. ing or applied physics, or an equivalent qualification. ake charge, in conjunction with the 

: S according to qualifications and experience. take charge, _cony a t 

The applicant accepted would be offered a per- (a) £711 per annum rising to £1,004 by annual incre- Organising Technician, of electronic in- 
manent and pensionable staff position having an ments. or (b) £980 per annum rising to £1,300 by strumentation used in the teaching and 
attractive salary and assurance benefits, in return annual increments. As a result of the Government’s ESE h tk of the ‘De ent OF 
for a keen and flexible approach to the work. Prices and Incomes Policy these scales will mot be researc) Wo ‘partm: 

implemented immediately but will be paid restrospec- Physics Salary scale—£1,260 x £35 

Apply in confidence to:— tively to the date of appointment. In the interim id > 

The M the salary will be £696 er annum as 2s £1,435. 
annum respect 0! ‘b).— Applications . . *. . 

; ome tie “4 stating ‘eee qualifications, experience and the names Write, stating age, qualifications, ex- 

Milford Haven Automation & Engineering Co. Ltd., and addresses of two referees should be sent to the perience, etc. to the Secretary. 
The Dockyard, Pembroke Dock, Pembs. House Governor. and Secretary. Royal Victoria Infir- 2 


mary. Newcastle upon Tyne 1, within 14 days of the 
appearance of this notice. 11740 


okigas kan tane Weide apt oey 
eye eae mete 


WIRELESS WORLD > 


New Developments in 
Broadcasting & Automation 


The INDEPENDENT TELEVISION AUTHORITY is 
about to start several important projects in connec- 
tion with the introduction of colour television, 
automation and techniques of automatic control 
in a new national broadcasting service. The work 
will be carried out by the Engineering Division 
based at the Authority’s Headquarters in Knights- 
bridge, London, Two new Sections are to be formed 
dealing respectively with automation and colour 
television. 


Applications are invited from experienced engineers 
with a strong interest in the following fields: 


(a) Electronics and automatic control in broad- 
casting systems 


(b) Electronic circuit development 


(c) Data handling and computer techniques 


(d) Colour television and the design of transmis- 
sion equipment for use in any part of the broad- 
casting chain up to the radio transmitter 
input. 


The posts are: 


| HEAD OF SECTION DEALING WITH AUTO- 
MATION AND CONTROL. 


2 HEAD OF SECTION DEALING WITH VIDEO 
AND. COLOUR. 


Those applying for the post of Group Leader will be 
expected to show evidence of leadership and high 
achievement based on several years’ experience in 
control of qualified staff in the electronic develop- 
ment field. The salary scale for these posts will be 
£2,475-£3,370 and starting salaries will be influenced 
by experience and qualifications. 


3. A number of DEVELOPMENT ENGINEERS (a) 
senior level, (b) intermediate level. 

Qualifications at graduate level with at least 4/5 
years’ experience in semi-conductor circuit design 
in the field of video equipment or pulse circuits are 
essential. The senior posts will carry responsibilty 
for initial design studies through to the production 
of prototype equipment. The senior posts carry 
salary scales of £1,985-£2,770 and at the intermediate 
level the range is £1,580-£2,230. Separate advertise- 
ments are being published for supporting staff for 
which there will be a number of vacancies. 


The conditions of service are good and there is a 
contributory pension scheme. 


Applicants should ask for an application forme 
giving brief details in the first instance to The 
Personnel Officer, 


INDEPENDENT TELEVISION AUTHORITY 


70, Brompton Road, Knightsbridge, London, 
S.W.3, quoting reference No. WW/797. 


Draughtsmen 


The INDEPENDENT TELEVISION AUTHORITY is expanding its 
Design and Drawing Office to cater for a major development which 
is planned during the next few years in the field of colour television 
and the expansion of electronic and automatic control in broadcasting 
systems. Two design draughtsmen are required for the Headquarters 
Drawing Office in Knightsbridge, London, as follows: 
(a) Electro-Mechanical Design Draughtsman 

Wide experience is required in the electro- 

mechanical field and in the design of modular pack- 

aging of electronic equipment and associated 

printed circuits. 

Electrical Installation Draughtsman 

For a variety of design work associated with 

HV/MV switch-room and cable layouts including 

lighting, heating, power and ancillary service 

installations associated with transmitting stations. 

Some general planning experience is desirable. 
Applicants for either post must be fully qualified with Ordinary 
National Certificate. For both posts, the salary scale will be £1,210 to 
£1,690 and the starting salary in each case will depend on experience 
and qualifications of the selected applicant. 
Conditions of service are good and there is a contributory pension 
scheme. 


Applicants should ask for an application form, giving brief details in 
the first instance to The Personnel Officer, 


INDEPENDENT TELEVISION AUTHORITY 


70, Brompton Road, London, S.W.3, quoting reference No. 


WwW/798. 


Technical Assistants for 
Development Work 


The INDEPENDENT TELEVISION AUTHORITY is establishing two 
new sections in its Headquarters Engineering Division in Knights- 
bridge, London, to deal with developments in automation and colour 
television. Technical assistants are required for design and develop- 
ment work in the following fields: 

(a) Semi-conductors 

(b) Video and pulse circuits 

(c) Data handling and computer techniques 
Applicants should have at least A level in Mathematics and Physics 
and either a Higher National Certificate or be pursuing a recognised 
course in electrical engineering leading to H.N.C. or an equivalent 
qualification. Previous experience in electronics is essential. A 
number of appointments are available and the salary scale for each is 
£1,030°to £1,690, starting salary depending on experience and quali- 
fications. 
Excellent opportunities will occur for advancement within the 
Headquarters Engineering Division. Conditions of service are good 
and there is a contributory pension scheme. 


Applicants should ask for_an application form, giving brief details in 
the first instance to The Personnel Officer, 


INDEPENDENT TELEVISION AUTHORITY 


70, Brompton Road, London, S.W.3, quoting reference No. 
ww /sel. 
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Engineer: we need 
your kind of know-how 
in Ireland. 


We are looking for young Irishmen with a know- 
ledge of electro-mechanics to train as Data Pro- 
cessing Customer Engineers—a career which 
calls for a good deal of ambition and confidence. 
Is this what you're looking for ? Here are the facts: 
® AsaDPCE you will eventually work on some of 
the world’s most advanced computer systems. 
® Your salary will be very good, with plenty of 
opportunity for promotion to senior posts. It is 
IBM policy always to promote on merit, 
There are valuable benefits including a non- 
contributory pension scheme, free life assur- 
ance and sickness benefit. 
You will get a really thorough training on mod- 
ern computers, and this will include opportuni- 
ties for advanced computer training in Europe 
or the U.S.A, 
To qualify you need to be between 21 and 27 
and have some radio/radar or telecommunica- 
tions experience. (A radar course with one of 
~ the armed forces would be ideal). 
In short, this is an exciting opportunity to start on 
a really go-ahead career in a new environment. 
IBM Ireland is expanding fast so your chances of 
‘promotion in a Short time are excellent. 
Please write giving details of age, education and 
experience to: The Personnel Officer, IBM Ireland 
Limited, 28 Fitzwilliam Place, Dublin 2, quoting 


ref: DP/WW/009. 


Engineers: 
computers are 
he key to your 
future. 


Join IBM now. 


We are looking for young men to train as 
IBM Data Processing Customer Engineers. 

As a D.P.C.E. you will work in direct con 
tact with customers on some of the world’s 
most advanced Data Processing equipment, 
It calls for ambitious engineers: men with a 
confident manner, a pleasing personality 
and the ability to talk-to all levels of custo 
mer management. Men who enjoy working 
largely on their own initiative. 

Applicants.must have a sound electronic 
and electro-mechanical background, such 
as ONC/HNC Electronic. or Electrical, or 
Radar/Radio/Instrument Fitters course in 
the armed services. 

You will start at notless than £1,100a year, 
more for special. aptitude or experience, 
Salary increases are on merit—within 3 
years you could be earning up to £1,750, At 
IBM drive and initiative are rewarded par- 
ticularly well; promotions are always made 
on merit and from within the company. 

So if you want an interesting and reward- 
ing career, are between 21 and 31 and can 
maintain the tradition of high quality service 
in one of the fastest growing companies in 
the country —write to us. 

Send details of age, training and exper- 
dence to Miss S. A. Jones, IBM United 
Kingdom Limited, 389 Chiswick 


High Road, London, W.4, aut T BM. 
ing reference DP/WW/810- 


The Civil Service 


Professional and Technical Appointments 


ENGINEERS 

MINISTRY OF TECHNOLOGY 
Aeronautical, Mechanical, Electrical and Electronic 
Engineers required for posts in London and the regions, 
covering the following range of work:— 
Experimental, Research and Development, Production, Inspec- 
‘tion, and Cost Estimating. 
in the Aeronautical, Electronic and allied fields, including Air- 
frames, Engines, Fuel Systems, Guided Weapons, Radar, Radio, 
Telecommunications, and Navigational Aids. 
QUALIFICATIONS: A.F.R.Ae.S., A.M.I.Mech.E., M.1.E.E., 
A.M.LE.R.E., A.M.1I.Prod.E., and a recognised engineering 
apprenticeship. 

ARY (national): £1,662— £2,227. Additional allowance for 
officers serving in London. _ : 
Prospects of permanent pensionable appointments, and promotion. 
APPLICATIONS to Ministry of Technology, S.M.(Eng.)3, 
Room 101, Savoy Hill House, Savoy Hill, London, W.C.1, 
quoting reference HB/2H/13. 

RADIO AND ELECTRONIC ENGINEERS 

BOARD OF TRADE (CIVIL AVIATION) - 

Qualified engineers required as Assistant Signals Officers. in 

the field of Civil Aviation for the provision and installation of 
advanced electronic equipment—including the latest type of 
radar, telecommunications, navigational aids, etc. 
QUALIFICATIONS: Degree or Dip.Tech. with Ist or 2nd 
class honours in Electrical Foginecting or Physics, or have passed 
all examinations for M.I,E.E., A.M. ERE, or A.F.R.Ae.S. 
AGE: 23 and normally under 35 on 31.12.67 (extension for Forces 
and Overseas Civil Service). _ : 
SALARY (Inner London): On the scale £960 to £1,831 depend- 
ing on age and qualifications. Good prospects of promotion. 
(Reference: S/85/ASO.) 


EXECUTIVE ENGINEERS 
POST OFFICE 
About 60 posts in London and provinces for electrical, elec- 
tronic and mechanical engineers to develop and design communi- 
cations systems and postal service equipment. ‘ 
QUALIFICATIONS: Degree or Dip.Tech. in Mechanical 
or Electrical Engineering, Physics, or Applied Physics or, excep- 
tionally, very high professional attainment. ~— 
SALARY (Inner London): £877- £1,806. 
Promotion prospects. : 
AGE: Atleast 21 and normally under 35 on 31st December 1967. 
Some extensions for service in H.M. Forces or Overseas Civil 
Service. 
(Reference :.S/322.) 


GOVERNMENT COMMUNICATIONS 
. HEADQUARTERS 
Cheltenham, Glos. 
Vacancies exist for ELECTRONIC COMMUNICATIONS 
ENGINEERS to be concerned with the technical aspects of 
planning and design of radio receiving stations particularly with 


the subjects of aerials, radio noise environment and protection, 
and site evaluation. Emphasis is on frequencies below 30 M/Cs 
but work done at higher frequencies. Sound knowledge of radi- 
ation, propagation, transmission lines and principles of aerial 
design essential; experience in survey work and RF. measure- 
ments advantageous. Posts involve travel in United Kingdom 
and Overseas. ; 
QUALIFICATIONS: Degree or Dip.Tech. with 1st or 2nd 
class honours in Electrical Engineering or Physics or have 
passed all examinations for M.1.E.E., or A.M.LE.R.E. 
SALARY: £1,068 (at 25)- £1,633. 

AGE: Normally at least 25 and under 35 on 31st December, 
1967. Some extensions for service in H.M. Forces or Overseas 
Civil Service. Promotion prospects. ; ‘ 

(Reference: $/85/GCHQ.) Early application advised. 


Current vacancies in the SCIENTIFIC CIVIL SERVICE 
include: 


as COMMUNICATIONS— as 
ELECTRONIC SECURITY DEPARTMENT 
Vacancies in N.W. London Laboratories for 


(i) SCIENTIFIC OFFICERS and SENIOR SCIENTIFIC 
OFFICERS with qualifications (see below) in Electronic Engin- 
eering or Physics for research in Telecommunications Engineer- 
ing. Experience in, or sufficient flexibility to adapt to, one of the 
following fields of research is required: 

Computer and other Data Processing (both Analogue and 
Digital) for application to Telecommunications ; Micro-minia- 
ture Techniques; Signal Analysis; Acoustics; Speech Analysis 
and Perception; Audio-frequency or Pulse Transmission, 
QUALIFICATIONS : 1st or 2nd class honours degree,Dip.Tech., 
or equivalent or higher qualification in Electronic Engineering 
or Physics and, for 8.5.0. at least 3 years’ post-graduate ex- 
perience. 

SALARY: S.O. £971-£1,639; S.S.O. (minimum age 26) 
£1,809- £2,220. 

Gi) EXPERIMENTAL OFFICERS and ASSISTANT EX- 
PERIMENTAL OFFICERS with qualifications (see below) in 
Engineering or Physics to undertake experimental work in Elec- 
tronics or Telecommunications in support of research programmes 
in the above-mentioned fields. 2 
QUALIFICATIONS: Degree, Dip.Tech., H.N.C., or equiv- 
alent in Engineering Physics. Under 22, minimum qualification 
is G.C.E. in five subjects; including two Scientific/Mathematical 
subjects at ‘A’ level or equivalent level. 

SALARY: A.E.O. £608 (at 18)- £848 (at 22)- £1,067 (at 26 or 
over)- £1,293; E.O. (minimum age 26) £1,420- £1,799. 

Prospects of permanent pensionable appointments. Successful 
candidates will be appointed to the Royal Naval Scientific 
Service and be aeounded to the Communications—Electronic 
Security Department. 

APPLICATIONS TO: Communications—Electronic Security 
Department, 8 Palmer Street, London, S.W.1. 


Except where otherwise stated the above posts are pensionable, and APPLICATION FORMS are obtainable from the Secretary, Civil 


Service Commission, Savile Row, London, W.1. 


lease quote reference where appropriate. 


xe, CAMBHIDGE WORKS, Ltd., Haig Rd., Cam- 
br: 


ge. 
* SINGLE sideband equipment. 
*V.E.F. radiotelephone equipment. 


ENGINEERS 


To work on the testing of Advanced Solid State D.C. Amplifiers and Digital 
Voltmeters. : 


This position will quickly lead to responsibility for the whole of the Test Depart- 
ment for a man of suitable capabilities. 


Selection will be on the basis of experience and ability although a minimum 
qualification of O.N.C. would be desirable. . 


Please apply giving brief details of relevant experience to the Technical Director: 


Fenlow Electronics, Ltd., 
Springfield Lane, 
Weybridge, Surrey. 


Weybridge 43978. 


APPLY to the Personnel Manager. [131 


Ww Eddystone EC10, battery and mains, cost £53, 

unused, offers?) owner going abroad.—Emmott, 
Wheatsheaf, Liphook, Hants. [32 
Rea Studio Manager required for London, 

West End Studio, excellent prospects for right man, 
successful applicant will be a man of proved ability in 
this field.—Box 34, Wireless World. 


epree Engineers required: experienced in testing 
diagnose fault conditions, and align and_ calibrate 


salaries.—Call, ‘phone or write: The Personnel Man- 
ager, Redifon Ltd., Broomhill Rd., Wandsworth, 
London, §.W.18. Vandyke 7281. [1755 
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Yourelectronics _ 
knowledge can switch 
you to a brighter 

future 


You can train now for absorbing work testing out and 
inspecting computers in IBM's up-to-date manufac- 
turing plant at Greenock. The products are of advanced 
design and use integrated transistor logic circuits. 

Test technicians will be required, after initial training, to 
check exhaustively the operation of production units and 
systems, diagnosing, locating and rectifying any faults 
that occur. 

We are interested in men between the ages of 19 and 35 
who have an electronics qualification such as H.N.C., O.N.C., 
first class P.M.G., final R.T.E.B., final City & Guilds (Course 
Nos. 47, 48, 49, 57, 300), or with useful experience-in the 
armed services or industry. A knowledge of transistor cir- 
cuitry and the use of oscilloscopes will be of definite 
advantage. 

Working conditions and career prospects are excellent, as 
are the facilities for many recreational activities, both 
outdoor and indoor. 

If you are interested in joining a vigorous, expanding 
branch of one of the fastest growing industries in the 
country, please write giving details of your qualifications, 
experience and age, and quoting Ref No.CT/WW/803to :— 
The Personnel Selection Officer, 

IBM United Kingdom Limited, 
P.O. Box 30, Spango Valley, Greenock, 3 


Renfrewshire. I B M 


MINISTRY OF TECHNOLOGY 
TECHNICAL AUTHORS 


There are vacancies for Technical Authors for the preparation of services publications at Chessington, 
Malvern and Sealand. ‘ 


CHESSINGTON based_ staff deal with the publications on aircraft engines, instrument and 
electrical systems, air transportation, guided weapons and general mechanical 
equipment. 

' MALVERN based staff deal with publications on radars and air traffic control equipment. 

SEALAND (Cheshire) based staff deal with radio equipment. 


QUALIFICATIONS Recognised apprenticeship or equivalent and possession of O.N.C. or C. & G. 
Final Certificate or appropriate H.M. Forces experience is essential. Minimum 
age 24. 

SALARY £1,179-£1,343 p.a. (Chessington) 
£1,129-£1,288 p.a. (Other Locations), : 

Good prospects of promotion and pension, Technical college courses sponsored for suitable candidates. 

On the job training also given. 

Please state your preference of location. 

Application forms obtainable from:— 

The Manager (P.E.3068), Ministry of Labour, 
P. & E. Register, Atlantic House, Farringdon St., London, E.C.4. 


=> 
Plc 
TELECOMMUNICATIONS 


We have vacancies for Fault Finders, 
Testers, and Inspectors to work on in- 
teresting and advanced equipment includ- 
ing H.F. SINGLE SIDEBAND, V.H.F. 
RADIO TELEPHONES, U.H.F. MINI- 
ATURE EQUIPMENT. 


Transistor experience is essential, Vacan- 
cies exist at all levels and training will be 
given where necessary. 


Apply: Personnel Manager, 
CAMBRIDGE WORKS LTD., 
Haig Road, 
Cambridge. 


Nes EAST ESSEX TECHNICAL COLLEGE AND 
SCHOOL OF ART, Colchester. 
THE following new posts arise as a result of the 
continued expansion of this large Area College. They 
are all available from 1st September, 1967. Depart- 
ment of Electrical Engineering: Senior Lecturer to 
teach either Applied Electronics or Telecommunications 
up to A3 tevel. Applicants should have a University 
degree in Electrical Engineering or Physics together 
with suitable teaching and industrial experience. Lec- 
turer with specialist knowledge in the field of either 
Telecommunications or Industrial Electronics. Candi- 
dates should have good industrial experience, together 
with appropriate academic qualifications. Application 
forms and further particulars are available from the 
Principal, to be returned within two weeks of the 
appearance of this advertisement. [1756 
eee Television Service Engineers required by Radio 
House, Princes St., Yeovil; one skilled, one semi- 
skilled; R.T.R.A. rates plus bonus; holidays, honoured; 
house accommodation if necessary; private shop. [33 


ICARAGUA  C.A.—Telecommunications Engineer 
(male) required Managua, volunteer terms (board/ 
lodging, fares, pocket money only), one year minimum. 
—Apply CIIR/OV, 38, King St., London, W.C.2. [1767 
SP ReRNED engineers required for interesting work 
on Radio/Radar equipments at a flying unit in 
North Wales; apply—Short Bros. & Harland, Ltd., 
R.A.E., Llanbedr, Merioneth, N. Wales. 1170 


A FULL-TIME technical experienced Salesman re- 
quired for retail sales; write giving details of age, 
previous experience, salary required to—The Manager. 
Henry’s Radio, Ltd., 303, Edgware Rd., London, was 
149 

BiLecTRonic Technicians required for quality con- 
trol testing of electronic instruments; H.N.C. 
level preferred.—Please write or ‘phone: Personnel 
Officer, Kent Industrial Instruments, Ltd., Biscot Rd.. 
Luton 21151. (1723 


JONIOE Electrical Production Engineer required for 
introducing production control, stock control and 
planning methods to the manufacture of machine tool 
controllers, London, W.C.1 area.—Applications to Box 
W.W. 1765, Wireless World. 
OPPORTUNITY: Experienced Development Engineer 
required for an exciting new project associated with 
tape recording systems. Job location inner North Lon- 
don. Ability to control production quality and work 
with a young and energetic team. Starting salary 
£1,500-£1,750 per annum, related to qualifications.— 
Write in first instance to Box 1768, Wireless World, 
stating qualifications. 
NSTITUTE OF PSYCHIATRY.—Technician required 
to take charge of construction and maintenance of 
the scientific equipment of one of the departments 
in the Institute. The work is varied and interesting, 
and, although primarily electronic. may involve some 
mechanical _skills.—Application forms from: The 
Secretary, Institute of Psychiatry. The Maudsley Hos- 
pital. Denmark Hill, London, S.E.5. (Ref. PSY.) [1746 


BERRY’S RADIO require 


(a) Counter Sales Staff 
(b) Radio Engineer 


Must have good technical knowledge of current 
equipment (No T.V.) 5 day week. Top rates. 
Permanency. 


25 HIGH HOLBORN, LONDON W.C.I 


JUNE, 1967 


WIRELESS WORLD _ 


DIPLOMATIC WIRELESS SERVICE 


has vacancies for 


RADIO TECHNICIANS 


The Diplomatic Wireless Service operates a world-wide network of 
radio stations providing communications and technical services for 
H.M. Diplomatic Service and the Overseas Information Services. 

Its functions include:— 

. The construction and operation of radio communications trans- 
mitting and receiving stations in the United Kingdom and overseas 
(some 70 stations). 

. The construction and operation of radio broadcast relay stations 
handling B.B.C. Overseas Services. 

. The installation and maintenance of telephone and teleprinter 
systems and other technical equipment in the United Kingdom 
and at Diplomatic Missions overseas. 

. The design, development and manufacture of equipment used by 
the Department. 

Radio Technicians are employed on a range of duties associated with 
the functions mentioned above. 

Candidates, who should normally be at least 19 years of age, should 
have a sound knowledge of radio or telephony and preference will be 
given to candidates who have “ O ” Level passes in G.C.E. in English, 
Mathematics and Physics or who hold the City and Guilds Intermediate 
Certificate in Telecommunications Engineering or an equivalent or 
higher technical qualification. 

elected candidates, who will have a liability for overseas service and 

shift work, will be required to undergo medical examination. Initial 
appointments will be at Hanslope Park, Gawcott and Creslow, Bucks. 
or Crowborough, Sussex. 

Commencing salary according to age; for candidates aged 25 and over 
starting salary £962 per annum on a scale rising by annual increments 
to £1,104 per annum. 


Subject to satisfactory service Radio Technicians with appropriate 
ce are considered for entry into the Telecummunications 

‘echnical Officer Class. 

Candidates and both their parents must-have been British subjects 
at all times since birth. 

Applications giving age, qualifications and experience and quoting 
reference RT/1 should be addressed to:— ; 


The Personnel Officer, 
_ Diplomatic Wireless Service, 
Hanslope Park, 
Wolverton, 
Bucks. 


BY THE SEASIDE, CLOSE TO 
THE NORFOLK BROADS 


(/ AT LOWESTOFT 


ENGINEERS REQUIRED FORA 
NEW LABORATORY 


If television development is your business and you 
have time base of IF/RF experience, this may be your 
opportunity to join an expanding high-grade team 
working on both Monochrome and Colour for Home 
and Export. 


Our additional laboratory. will be completed in June. 
Interviews now being arranged. 


Application forms from: 


Personnel Manager, 
T.V. Manufacturing Ltd., 
Oulton Works, 
Lowestoft. 


Tel. : 4321. 


English Electric Computers 


Computer 
Servicing 


Are you looking for a job where intelligence 
and initiative are recognised both in income 
and promotion? Can you meet these require- 
ments: H.N.C., O.N.C., experience in the 
forces or industry servicing radio or radar 
equipment? 


If so, we can offer you a career with the most 
advanced computer organisation in Europe. 


Salary and conditions of employment are 
excellent and include generous staff pen- 
sions, life assurance and sick pay schemes. 
These are monthly staff positions and a 373 
hour week is worked. 


Training on full pay is given at our schools 
in London and Kidsgrove and vacancies 
exist in many parts of the United Kingdom. 


Please apply in writing to:— 

The Personnel Officer, 

Dept. WW.M.13, 

English Electric Computers Limited, 
24 Minerva Road, Park Royal, 
London, N.W.10. 


ments throughout the South of England. 


tificates or O.N.C. in Engineering. 
AGE. 19 or over. 


contributory pension for established staff. 


ELECTRONIC TROUBLESHOOTERS 


Required in Croydon area for Magnetic 
recording and transistor pulse circuitry. 
H.N.C. standard an advantage but a logical 
approach to fault finding is the main 
requirement. 


Commencing salary £1,000- £1,250 per 
annum dependant upon qualifications and 
experience. Non-contributory sick scheme, 
overtime available. 

Write, giving brief details of experience 
and present salary, to Box 5034 c/o 
WIRELESS WORLD. All applications 
will be answered. 


= cee = 


a 


CENTRAL ELECTRICITY 
GENERATING BOARD 


INSTRUMENT 


MAINTENANCE CRAFTSMEN 
(SHIFT) 


required ar 


Bradwell Power Station 


Applicants should have served a recognised 


apprenticeship, Experience of electronic 
circuitry and/or telecommunications would be 
an advantage. 

Gross weekly wage £23 19s. 11d. inclusive 
of shift allowance for a 40-hour week plus 
service increments after 2 and 3 years service. 

Housing may be available to successful 
applicants. 

Applications giving age, training experience, 
etc. and quoting Vacancy No. 1462/67 (W.W.) 
should be sent to the Station Superintendent, 
Bradwell’ Power Station, Bradwell-on-Sea, 
Southminster, Essex. : 


NATIONAL AIR TRAFFIC CONTROL SERVICES 
RADIO TECHNICIANS 


The Board of Trade has vacancies for men wanting vital and interesting work on the 
latest equipments in TELECOMMUNICATIONS FOR CIVIL AVIATION at Civil 
Airports, Air Traffic Control Centres, Radar Stations, and other Engineering Establish- 


WIRELESS WORLD 


JUNE, 1967 


Qualifications: Practical experience in at least one of the main branches of Telecom- 
munications. Preference will be given to those candidates with City and Guild Cer- 


SALARY. From £747 (at 19) to £962 (at 25 or over); scale maximum £1,104. Non- 


CAREER PROSPECTS. Radio Technicians are encouraged to study for higher 
Technical and Professional qualifications by generous assistance for part time and, in 
special cases, full time release. Once qualified there are excellent prospects of established 
posts and promotion to higher grade with salary maxima £1,911 and £2,732. 
Write for details to:—Mr. T. H. Mallett, B.Sc. (Eng.), C. Eng., M.I.E.E., Room 754, 
The Adelphi, London, W.C.2, marking your envelope “ Recruitment ” EJ 6702/EW. 


Not applicable to residents outside the U.K. 


LANGUAGE LABORATORY TECHNICIANS required 
4 to maintain large instalation new being set up 
in Central London, (1) Senior Technician £900-£1,000 
according to experience and qualifications. (2) Junior 
Techician £800-£900 with some experience and quali- 
fications.—Please write, giving age and full particulars 
to Box W.W. 1747. Wireless World. 


J™PERIAL COLLEGE, Assistant Experimental Officer 
. with H.N.C. or O.N.C. Blectronics. for instrumenta- 
tion and development of electronic apparatus used in 
research laboratories engaged in metal forming pro- 
cesses. Salary range £600-£1.300 (superannuable). 
Good working conditions and holidays.—Apply in_writ- 
ing to Mr. R, W. Wells. Mechnical Engineering Dept.. 
Imperial College, London, S.W.7. 11748 


Remote 


BRITAIN’S CAR RADIO SPECIALISTS 


RADIO 
DEVELOPMENT 
ENGINEER 


Applications are invited from men 
in the age range 25-45 who have had 
practical experience of modern 
Radio Design techniques, preferably, 
but not necessarily, on Car Radios. 
As an excellent commencing salary 
is envisaged, the successful applicant 
will probably be a person with an 
H.N.C. qualification who, due to a 
desire to have the freedom to put 
his original ideas into action, is 
seeking a position where he can 
work largely on his own initiative. 
Write in the first instance, giving 
personal information and brief de- 
tails to: 
The Personnel Manager, 
RADIOMOBILE LIMITED, 
Goodwood Works, North Cir- 
cular Road, London, N.W.2. 


) 
BERBER HEHEHEEBHEHBBea 


RADIO TECHNICIANS 


A number of suitably qualified candidates are required for per- 
manent and pensionable employment (mostly in Cheltenham, 
but from time to time there are some vacancies in other parts of 


the U.K., including London). 
service abroad. 

Applicants must be 19 or over and be familiar with the use of 
Test Gear, and have had practical Radio/Electronic workshop 
experience. Preference will be given to candidates who can offer 
“O” level GCE passes in English language, Maths. and/or 
Physics, or hold the City and Guilds Telecommunications Tech- 
ee Intermediate Certificate or equivalent technical quali- 
fications. 

Pay according to age, e.s. at 19—£747, at 25—£962 (highest 
age pay on entry) rising by four annual increments to £1,104. 

Prospects of promotion to grades in salary range £1,032- 
£1,691, There a few posts carrying higher salaries. 

Annual Leave allowance of 3 weeks 3 days rising to 4 weeks 2 
days. Normal Civil Service sick leave regulations apply. 

Application forms available from:— 

Recruitment Officer (RT), 

Government Communications Headquarters, 
Oakley, Priors Road, 

Cheltenham, Giles, 


There are also opportunities for 


SERVICE Engineer required for servicing and calibra- 
tion. Some electronic experience required in 
television servicing, service radar or communications. 
Transistor experience essential. Digital experience 
desirable but not essential. Must be able to drive. 
Start salary for experienced man around £1,000 a 
year. ermanent and pensionable position—Apply to 
B. Rhodes & Son, Ltd., Danes Rd., Romford, Essex. 
Tel. Romford 62333-4-5. [1769 

LECTRONIC ENGINEER required by a London 

Teaching Hospital. The successful candidate will 
be part of a team of electronic engineers but will 
special responsibility for the maintenance and 
modification of electronic diagnostic apparatus including 
electrophysiological and data processing equipment in 
the Department of Psychological Medicine at the Royal 
Free Hospital, Lawn Rd., Hampstead. N.W.3. Experi- 
ence with either biological or pulse techniques would 

essential. A good sala: 


fications and experience to the A 
Royal Free Hospital, Gray’s Inn Rd., London, ene 
i 


BOOKS, INSTRUCTIONS, ETC. 
LD copies ‘‘ Wireless World,’’ 1938 to 1963, com- 
8. Tel. 295738. 
instructions; s.a.e. for list, over 70 types.— 
Godwin St., Bradford, 1. {116 
ponents, large or small quantities, all details, 


plete set; offers invited. Also many other radio 
and aero magazines.—Clark, 16, Goldney Rd., Brisa 
M NUALS, circuits of all British ex-W.D. 1939-45 
wireless equipment and instruments from original 
fi 167a, Moffat Road, Thornton Heath, 
Surrey. COR4-:PZ. 143 
ALVE csrtons by return at keen prices; send 1/- 
V tor all samples and list—J. & A. Boxmakers, 75a, 
S VALVES WANTED ; 
buy new valves, transistors and clean new com- 
juotation by return.—Walton’s Wireless Stores, 55, 
Worcester St., Wolverhampton. 4 


Manor Supplies, 64, Golders Manor Dr., 
NW.11: cal lers’ 589B, High Rd., N. Finchley, 
(near Granville Rd.). Hil. 9118 (day), Spe. 403: (ori 


‘ELETYPE Page Printer M15 complete with keyboard, 
as new.—Uxbridge 36352. [30 
G3or secondhand Ferrographs often available.—Reg: 
2745 (London). (110 
DVANCE B4B generator, 30-30,000kc/s, 
400c/s modulation facility; £45: currently listed 
£100.—Box W.W. 37, Wireless World. 
BETTER deal for cash customers. We do not pro- 
vide interest-free credit but offer a generous dis- 
count of 15% for cash; call, write or phone; every item 
of equipment despatched brand new in sealed cartons 
on receipt of remittance with order; agents for all 
leading makes; amplifiers, tuners, motors, pick-ups, 
loudspeakers and tape recorders.Audio Services, Ltd., 
GB Bast Barnet Rd., New Barnet, Herts. Tel. Barnet 
6 6 


signal 


June, 1967 


THE UNIVERSITY OF SUSSEX 


3 SCHOOL OF MATHEMATICAL AND PHYSICAL SCIENCES 


~ TECHNICIAN AND SENIOR TECHNICIAN 


IN ELECTRONICS 


' Applications are invited for posts of TECH- 


“ NICIAN AND SENIOR TECHNICIAN to 


join a group which carries out the design and 
construction of a wide range of electronic 
equipment for use in experimental physics 
research. 


Applicants for the senior post should possess 
or expect to obtain shortly H.N.C. or equivalent. 
Opportunities are available for day release and 
‘salaries will be offered according to age and 
experience within the approved scales:— 


Technician, £683-£968 per annum. 
Senior Technician, £942- £1,180 per annum 
Further details and application forms may be 


obtained from the Laboratory Superinten- 
dent, School of Mathematical and Physical 


| Sciences, University of Sussex, Falmer, _ 
¢ (Please quote Ref. 425/3). 


Brighton, Sussex 


MARCONI INSTRUMENTS LTD. 


require 


EXPERIENCED ELECTRONICS TECHNICIANS 


at their St. Albans and Luton Airport establishments 


This is an opportunity to work for a Company with a world-wide repu- 
tation for technical progress in the design of test equipment—an oppor- 
tunity for a man with a sound technical background in electronics to broaden 
his experience by carrying out testing, fault-finding and calibration pro- 
cedures on a range of instruments operating from a.f. to several GHz. 


Apply in writing, stating age and experience, to the: 
Personnel Officer, - 
Marconi Instruments Ltd., : : = 
c/o Directorate of Personnel (WW2890E.), 


English Electric House, 
Strand, LONDON, W.C.2. — 


class equipment in S.W. London area. 


He must be experienced in the field of advanced radio communications techniques, 
and a knowledge of Single Side Band systems is definitely advantageous. i 
bilities will include initiating. basic technical designs and developing them up to the 
prototype stage, and he will work in close collaboration with the Technical Director 


on this work. , 


Academic standard requtred is at least H.N.C., and a professional qualification is an 
asset. The successful candidate will probably be in his 30’s and he will be given con- 
siderable freedom of expression; consequently this is a job for a keen person possessing 

initiative. Salary will be in line with experience and ability. Will interested persons 
please give full details of career to date, age, and present salary to BOX 5032, c/o 


“WIRELESS WORLD.” 


RADIO COMMUNICATIONS DESIGN 


A DESIGNER is required by a small but expanding established manufacturer of high 


INSTALLATION & MAINTENANCE 


(1) Men with sound electrical and radio know- 
ledge required for training in above field. 


(2) Youths and School Leavers with electrical 
“bent ” also required. Provision made for 
furthering education. 


Responsi- 


For further information and interview write or 
phone :— 
X-RAY SERVICE MANAGER, 
SIEREX LTD., 
15-18 CLIPSTONE STREET, 


LONDON, W.1. Tel.: 580-2464. 


PHILIPS ELECTRICAL LTD. 
Medical Apparatus Division 
45 Nightingale Lane, 

London S.W.12 


requires 


X-RAY ENGINEERS 


for expanding national coverage. 
Vacancies exist primarily in the 
‘Manchester / Liverpool / Birmingham / 
Glasgow and London areas. Suitable 
applicants should have an_ electro- 
Medical background to O.N.C. standard 
with experience in electronics an 
added advantage. Applications should 
be made in writing to the Personnel 
Officer at the above address. 


_— AIR FORCE DEPARTMENT 


% INTERESTED IN DOING VITAL WORK ON RAF RADAR AND WIRELESS 
EQUIPMENT? - 
4% Aged 19 or over and of good educational standard (GCE “O” level passes in English 
Language, Maths and Physics or equivalent qualifications (desirable though not essential)). 
4 Experienced in radio/radar servicing, with 3 years’ training/practical experience. 


IF SO, WE OFFER: 

% A first class opening as a Civilian Radio Technician. Starting salary of up to £962 p.a. 
(according to age), rising to £1,104, and good prospects of promotion (top posts in excess 
of £2,000 p.a.). 

+ Facilities for Day release on full pay to attend ONC, HNG, City and Guilds etc., courses 
at Technical College. ae . & 

% 5-day week. 3 weeks 3 days annual leave at the start rising to 6 weeks, plus public holidays. 

% Excellent prospects of a good pension. If you do not qualify for a pension, then you receive 
a gratuity if you leave after at least 5 years’ service. 


Vacancies exist at RAF Sealand, near Chester and at RAF Henlow, Bedfordshire, Vacancies also 
arise from time to time at other RAF Stations throughout the country. 


Applicants should apply for further information and trade test to:— 
MINISTRY OF DEFENCE (CE 3h(Air) RT16) 


so 

LONDON, W.C.1. 

Or call at No. 30 MU Sealand between the following times :— 
Monday—Friday 8.30 a.m. to 4:p.m. 
Saturday 8 a.m, to 12 noon. 


only 


components- by return 


WW—155 FOR FURTHER DETAILS 


TELEPRINTERS " PERFORATORS 
REPERFORATORS * TAPEREADERS 
EDITING & REPRODUCING SETS 


Codes: Int. No. 2 Mercury/Pegasus. Elliot 803, 
Binery and special purpose Codes. 


2-5-6-7-8 TRACK AND 
MULTIWIRE EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 
LARGE STOCK OF CREED AND TELETYPE SPARE PARTS 


_ Picture Telegraph, Desk-Fax, Morse Equipment; Pen Recorders, Switchboards ; Converters and 

pee oe" Stabilised Rectifiers; Tape Holders, Pullers and Fast winders; Governed, Synchronous and 

"Phonic Motors; Teleprinter Tables and Cabinets; Silence Covers; Distortion and Relay Testers; 

Send/Receive Low and High Pass Filters; Teleprinter, Morse, Teledeltos Paper, Tape and 

Ribbons; Polarised and specialised Relays and Bases; Terminals V.F. and F.M. Equipment; 

Telephone Carriers and Repeaters; Multiplex Transmitters; Diversity Frequency Shift, Keying 

Equipment; Line, Mains Transformers and Suppressors; Racks and Consoles; Plugs, Sockets; 

Key, Push, Miniature and other Switches; Cords, Wires, Cables and Switchboard Accessories 3 

Teleprinter Tools; Stroboscopes and Electronic Forks; Cold Cathode Matrics; Test Equipment; 
Oscilloscopes; Miscellaneous Accessories and Spares. 


* 120 FT. RADIO MASTS £150 


Erecting Gear £55 | : 
W. BATEY & COMPANY Fro rccses curds conics phrins Fale eS a eis 


WW—156 FOR FURTHER DETAILS 


Foe SALE.—Ediswan 8 Channel Electro-Encepha- 

lograph Mk. II Machine (purchased 1951) | with 
spare Valves, Motors, and Pens plus paper. Offers 
Should be submitted within 14 days to the Supplies 
Officer, Taunton H.M.C., Taunton & Somerset Hospi- 
tal, Musgrove Park Branch. Taunton, Somerset. [1741 


NEW 


ANTED.—Cash paid for valves, televisions, radios, 
any quantity.—S. Willetts, 43, Spon Lane, West 


Bromwich, Staffs. [162 ' HI-GAIN 
ANTED, complete sets Wireless World for 1963 


and 1964, in good condition, for binding.— Export VHF / FM AERIALS for mono / stereo 


Walmsley, 36, Grand Avenue, Hassocks, Sussex. 


; RGENTLY wanted, manuals or instruction books, | @ Full band width spacing The perfect answer to Mono/ 
For U data, etc., on American or British Army, Navy | @ High forward gain Stereo FM reception. 
or Air Force radio and electrical! equipment.—Harris, | @ ee front to back ratio @ HGFM/3 3 element 60/- 
93, Wardour St., W.1. [164 | @ Fibreglass ‘moulding HGFM/4 4 element 
, slave | @ Universal clamp for up to @ / lement '75/- 
ACCURACY | ANTED for cash, certain types of scrap, relays Qhin, masta (illustrated), 
S gad contac springs, from See: wpe cae 
ae. to ‘ Lanco,” 76, Sedgemoor ., Willenhall, 
RELIABILITY Coventry, Warks. [27 Also HIGH PERFORMANCE UHF 625 
ANTED, all types of communications receivers - 
miotesis, St “EER GaP Bate aks 2h. Sc =aSDLOUR AERIALS 
ectronics, va ville . Ashville .. Lon- e 
PRICE ECONOMY don, E.11.' Ley.” 4986, ee ee kk eee 
ANTED urgently, seven Government surplus T.41 sae clement 32/6 — » state channels required when 
you can Mazda Thyratron valves for projector T.V. sets | @ Type C510 10 element 40/- ordering 
S Write for which owing to damaged eyes, essential to advertiser. | @ Type C514 14 clement 47/6 @. C.W.0. or C.0.D., P. & P. 4/6 
DEPEND illustrated —Levesley,- Fairlight Farm. East Grinstead. Phone 
Brochure & E.G, 23099. 11750 | ¢¢ wa yy 
on Price List TAPE RECORDING ETC. t 


"[SPE(DISO/ TAPE transfer editing; duplicating; if 
THE UARTZ CRYSTAL co LTD quality and durability matter (especially with LPs 
. ° prom XOUr precious tapes), consult ao utein’g. cides’ 

i transfer service—Fund raising records publishe ‘or 

Q.C.C; Works, Wellington Crescent, schools, musical societies (tax free)—Sound News Pro- 


14-15 QUARRY ST., GUILDFORD, SURREY 
New Malden, Surrey (MALden 0334 & 2988 ductions, 10, Clifford St., London, W.l. Reg. 2745. Telephone Guildford 67704 
ti 


WW—157 FOR FURTHER DETAILS WW—159 FOR FURTHER DETAILS 


TECHNICAL TRADING Co. TRANSISTORISED TUNER CHASSIS 


% LONDON—10 Tottenham Court Rd. Tel.: MUS 2639 TYPE FMT41 High quality, low noise, battery or mains 
% PORTSMOUTH—350-352 Fratton Rd. Tel.: 22034 F vy operation. Reproduction stands comparison with tuners : g 
e e - 1 0 


pases . costing 3 times as much. Come and hear it at any of our 
x SOUTHAMPTON—-72 East St. Tel.: 25851 branches or send to Brighton without delay as we anticipate a 


*& WORTHING—132 Montague St. Tel.: 25851 very heavy demand. This beautifully compact 6 Transistor 
%& BRIGHTON—Devonian Court, Park Crescent Place machine (size 6in. x 4in. x 2}in.), consists of a low noise frequency changer stage 
All Mail Order and 24-hour Robophone service Brighton 680722 with smooth 2 gang tuning feeding. No less than three IF Stages terminating in a double 
BULK STEREO DECODERS (Arena 6 transistor compiete), '7 Gns. tuned discriminator and LF Stage giving ample output for all quality amplifiers. POST z /6 
¥ AM/FM STEREO RADIOGRAM CHASSIS (Normally 26 Gus.),17Gns. Operates with negligible drain for months of use from a P.P.3 or any 9 volt battery. 
BUY = AM STEREO RADIOGRAM CHASSIS (Normally 18 Gns.), 11 Gns. Nole Audio Amplifier of very interesting specification in the course of preparation. 


WW—1i158 FOR FURTHER DETAILS 


WIRELESS WORLD, 


VALVE 


Ss E tS 1R5, 185, 1T4, 384, 3V4, DA 


Set of 4 for 16/9. DAF96, DF 


EF183 
EF184 
EL33 
EL41 


PL36 
PL81 
PL82 
PL83 


SAME DAY SERVICE | 
NEW ! TESTED !- 


DF91, DK91, DL92, DL94. * pits 
, DK96, DLYG6, 4 for 24/-. ee a 


PENA4 6/9 
PEN36C15/- 
PEN383 9/6 
PFL200 18/6 


GUARANTEED ! 


9/- 
6/9 
6/6 


EDDYSTONE 
EC10 


| ALL TRANSISTOR RECEIVER 
» +55 to 30 me/s 
CONTINUOUS 


£48 or H.P. TERMS OVER 1 OR 2 YRS. 


SEND 6d STAMP FOR TECHNICAL SPECIFICATION COMPLETE RANGE 


PL84 
PL500 


Sensitivity 5 Microvolts for 15 dB S/N Ratio, Image 
Rejection 50 dB at 2 mc/s and 20 dB at 18 mc/s 


PX25 
EABC80 he ial 
EAF42 8/- 
EB4L 4/- 
EB9L 
EBC33 
EBC41 
EBFS80 
EBF89 


25U4G6T11/6 
30C15 10/6 
30C17. 11/6 
30C18 10/3 
30F5 * 9/9 
30FL1 10/9 
30FL14 11/3 
30L15 
30L17 
30P4 
30P12 > 
30P19 
30PL1 12/ 
30PL13 18/3 
30PL14 18/9 
B5L6GT 6/3 
35W4 4/6 
| 8524GT 4/6 
16 | 85A2 
6063 

AZ31 
B729 
DAC32 
DAF91 
DAF96 
DCC90 
DF33 
DF91 
DF9IG6 
DH77 iL 
DHS1 12/6 


18 
PCF800 10/6 
POF801 , 8/9 
PCF802 9/6 
PCF805 9/9 
PCF806 11/6 
PCF808 11/3 
PCL82 6/9 
PCL83 
PCL84 
PCL85 
PCL86 


7v4. 6/6 
1ec2 11/6 


READERS RADIO 


85 Torquay Gardens, Redbridge, Ilford, Essex.°!,5°° 


Postage on 1 valve 9d. extra, 


LF. Breakthrough 85 dB down Range I-4, 65 dB down Range 5 


On 2 valves or more, postage 6d. per valve extra. 
Any Parcel Insured against Damage in Transit 6d. extra. 


AC107 10/- 
AC127 6 /= 
AD140 15/6 
AF102 gI- = 


WW—160 FOR FURTHER DETAILS 
: ee 


SOUTH COAST EDDYSTONE CENTRE 


COSH & HAMMOND 


29 BEACH RD., LITTLEHAMPTON, SUSSEX. Tel: 877/8 
EXPORT WELCOMED —FULL RANGE IN STOCK — COMPONENTS 


—s 


emphasis on colour. 


their knowledge to 


1-7 Croft Street, Deptford, London, S. E. 8. 


TELEVISION. 


A senior design/development engineer is required for work on special- : 
ised receivers for relay and closed-circuit systems, with particular — 


new and special problems. 


Initiative, inventiveness, and a capacity for leadership of a small ; 
group will be necessary attributes. 


Enquiries, which will be treated in strict confidence, should be sent to: 


The General Manager, 
Central Engineering Division, 
“ British Relay,” 


hn 


Candidates should have good experience in television circuit design, 
primarily of the R.F. and video circuits, and be capable of applying 


pris eiheteae rad 


AVE on cost of Hi-Fi. 
(advert. No.111). 


‘APE to disc transfer, using latest feedback disc 
cutters; EPs from 21/-; s.a.e. leafiet.—Deroy, 
High Bank, Hawk St., Carnforth, Lancs, 1162 


NEW GRAM AND SOUND 
EQUIPMENT 


LASGOW.—Recorders bought, sold, exchanged: 


See Audio Supply notice 
. 6109 


cameras, etc.. exchanged for recorders or vice- 
vetsa.—Victor Morris, 343, Argyle St.. Glasgow, ns 


TECHNICAL TRAINING 


ITY & GUILDS (Electrical. etc.) on “‘ Satisfaction 
or Refund of Fee ’”’ terms. Thousands of passes. For 
details of modern courses in all branches of electrical 
engineering. electronics, radio, T.V., automation. etc., 
send for 132-page. handbook—free.—B.1.E.T. (Dept. 
152K), Aldermaston Court, Aldermgston, Berks. [146 


ECOME “‘Technically Qualified’? in your spare time, 
guaranteed diploma and exam. home-study courses 


.M.G. €ertificates, 
Examinations. 


City & Guilds’ and LERE. | 
Also Many non-examination courses 
in Radio, TV_and Electronics. Study at home with ! 


emacs ta « 


world famous I.C.S. Write for free Prospectus stating ; 
subject to—International Correspondence Schools (Dept. ; 


443), 


AGENCIES 


Intertext House, Parkgate Rd., London, awe 


in radio, TV. servicing and maintenance. R.T.E.B., ISTRIBUTOR for U.K. sought by Italian manu-° 
City & Guilds, etc.. highly informative 120-page facturer of excellent. range of low price elec- 
Guide—free.——Chambers College (Dept. 837K), 148, | tronic test equipment; give details of organisation, 
Holborn, London, E.C.1. 1166 ' products handled, market coverage, 


etc.—Box 1770. 


FAMOUS ARMY SHORT-WAVE 
TRANSRECEIVER MK. Ill 


This set is made up of three separate 
units:— (1) a two valve amplifier using a 
6V6 output valve; (2) (some only) a 


V.H.F. TRANS-RECEIVER 


V.H.F. transreceiver covering 229-241 
Mc/s. using 4 valves; (3) the main short- 
wave Transmitter/receiver covering, in 
two switched bands, just below 2 Mc/s./ 
44 Mc/s. and 44 Mc/s-8 Mc/s. (approx. 
160-37.5 metres) using 9 valves. For 
RT, CW and MCW. The receiver is 
superheterodyne having one R.F. stage, 
frequency changer, two I.F. (465 Kc/s), 
Signal detector, A.Y.C. and out-put stage. 
A B.F.O. included for CW or single side- 
band reception. Tx output valve 807, 
other valves octal bases. Many extras, 
e.g. netting switch, quick flick dial set- 
tings, squelch, etc. Power requirements 
LT 12 volts, HT receiver 275 volts D.C. 
HT transmitter 500 volts D.C. Size 
approx. I7in. x 7tin. x Ilin. Every set 
supplied NEW in carton with a 12 pin 
connector and full book including circuits 
at only £4/10/-, carriage |5/-, with V.H.F. 
TX/RX 10/- extra. BRAND NEW and 


boxed No. 10 head and mike set (made for this set) only 15/-, post 2/6. NEW 12 volt D.C. power unit 


for these sets, 30/-, carriage 5/-. 


NEW) aerial tuning units 20/-, post 7/6. We make a mains 200-50 volt 


A.C. power unit in louvred metal case to plug direct into set power socket to run (1) receiver 70/-, post 
Sj-. (2) TX and RX, £6/1C/-, post 7/6. A charge of !0/- to unpack and test the receiver of these sets is 


made only if requested, to cover the cost of repacking set. 


A FEW 2nd Grade sets at £3, carriage 15/- as above available. 


MK. 1/1 
This is a modern self con- : ; . 

tained tunable V.H.F. low 
powered frequency modula- 
ted transreceiver for R.T. 
communication up to 8-10 
miles. Made for the Ministry 
of Supply at an extremely 
high cost by well-known 
British makers, using [5 
midget B.G.7 valves, receiver 
incorporating R.F. amplifier. 
Double superhet and A.F.C. 
Slow motion tuning with che dial Glibraed 
channels each 200 kc/s apart. 
39 mc/s-48 mc/s. 


in 41 
The frequency covered is 
Also has built-in Crystal calibrator 
which gives pips to coincide with marks on the tuning 
dial. Power required L.T. 44 volts, H.T. 150 volts, tapped 


at 90 volts for receiver. Every set supplied complete 
with valves and crystals. New in carton, complete with 
adjustable whip aerial, and circuit. Price £4/10/-, 
carriage 10/-. Headset or hand telephone 30/-. 


JOHN’S RADIO (Dept. F) 
OLD CO-OP, WHITEHALL ROAD, 
_ORIGHLINGTON, BRADFORD. 
Tel. DRIGHLINGTON 732 


aatidan 


adgendt 


x 


WIRELESS WORLD 


OSMABET LTD. 


WE MAKE TRANSFORMERS AMONGST OTHER THINGS 


AUTO TRANSFORMERS. 0-110-200-220-240 v. A.C. up or 
down, fully shrouded, fitted terminal blocks, 50 w., 22/6; 75 w., 
27/6; 100 w., 32/6; 150 w., 37/6; 200 w., 55/-; 300 w., 7O/-; 
400 w., 85/-; 500 w., 120/-; 1,000 w., 160/-; 1,500 w., £12; 
2,000 w., £17. 
MAINS ISOLATION TRANSFORMERS. Input 200-240 y. A.C. 
1:1 ratio, 100 w., '70/-; 200 w., 110/-; 500 w., 240/-. 
MAINS TRANSFORMERS. Input 200-240 v. A.C., TX1. 425-0- 
425 250 Ma., 6.3 v. 4 a. ct., 6.3. v. 4. a ct., 0-5-6.3 v. 3 a., 110/-; 
TX2. 250-0-250 150 Ma., 6.3 v. 4 a. ct., 0-5-6.3 v. 3 a, 60/-; 
TX4, 300-0-300 60 Ma., 6.3 v. 2 a. ct., 6.3 v. la. 45/-; TX5. 
300-0-300 120 Ma., 6.3 v. la., 6.3. vi 2a. ct., 6.3.v. 2a, 6O/-; 
TX7. 45-0-45 1 a., 50/-. OMT1A1 250-250 v. 80 Ma, 6.3 v. 3.5 a, 
0.5.6.8 v. 2a. 37/6. 
INSTRUMENT TRANSFORMERS. Prim. 200-240 v. A.C. 
Single tapped sec., 5-10-15-20-25-30-35-40-55-60, 10-0-10, 20-0- 
20, 30-0-30 v. A.C., 1 a. 27/6; 2 a., 37/6. 
CHARGER TRANSFORMERS. Prim. 200-240 v. A.C., for 
charging 2-6-12 v.; 1 a, L5/-; 2 a, 22/6; 4 a., 26/-; 6 a., 32/6. 
Bridge contact recs,, 2 a., 8/6; 3 a, 12/-. 
OUTPUT TRANSFORMERS. Multi ratio, 7/10 watts. MRT10, 
39 ratios, 25/-; Mullard 6/10 UL, 45/-; 3/3, 25/-; etc., etc. 
Comprehensive range of transformers and chokes stocked. 
Carriage extra all transformers from 3/6 to 7/6 each, 
TRANSFORMERS WOUND TO YOUR SPECIFICATION. 
BULK TAPE ERASER and head demagnetiser, 200/250 v. A.C., 
| suitable any size spool, any type head, 35/-. Leaflet S.A.B. 
BATTERY ELIMINATORS. Output 9 v. D.C., input 200/250 v. 
A.C. PP9, 150 Ma., 45/-; PP3, 15 Ma., 17/6. Leaflet 8.A.E. 
CONDENSERS. Electrotytics. 5,000/50 v., 15/-; 2,500/50 v., 
7/6; 1,000/25 v., 3/6; 500/330 v., 10/6; 100 x 200, 350 v., 5/-. 
Minimum postage 1/6. 


LOUDSPEAKERS: SPECIAL OFFER. New stock, famous 
make, Heavy duty. 12in. 15 watt, 3 or 15 ohms. 80/-; 25 watt, 
90/-; 35 watt. 140/-. 15 ohms. Postage all speakers 5/6 each. 


AUTOCHANGER: GARRARD 300. New stock to be cleared. 
200/250 v. A.C., less cartridge, £6/10/-. P. & P. 7/6. 
RELAY, Miniature open type. Coil. 7.5 K., 15 v. 2.5 Ma., 
single pole changeover, 7/6. 


FLUORESCENT LOW VOLTAGE LIGHTING. Input 6, 12 or 
24 y. D.C. Extensive range fluorescent fittings and inverters. 
Lists 8.A.E. 


# ROTARY SWITCH, 24 way 2 pole, 3in. x 2}ins. new 12/6. 


4 S.A.E, all Enquiries please. Mail Order only 
i 46 KENILWORTH ROAD, EDGWARE, MIDDX. 
Tel.: STOnegrove 9314 


AMERICAN 


TEST & COMMUNICATIONS EQUIPMENT 


Loran Receiver Indicators, 
Mobile F.M. Transceivers. 
Freq. 152/174 Mc/s. P.O. 25W. 
Supply/V 24. Price £10. 
AN/URC-4. & AN/URC-11 
“ Handy-Talkies.” 

AN/ARN-6 & AN/ARN-44 Compass Receivers. 
AN/ARN-14 Power Supplies DY-66. 
AN/FPN-13 X band Radar Beacons. 
CU-168/FRR 2/32 Mc/s Antenna Couplers. 
TS-47 Test Oscillator 40/500 Mc/s. £25. 


T-216/GR XTL Controlled Xignal Generator 
225/399.9 Mc/s. 


TS-118/AP RF. Wattmeters. 

TS-27/TSM R-C Bridges. 

TS-170/ARN-5 I.L.S. Test Set. 

TS-175A/U Freq. Meter 85/1000 Mc/s. 
Price brand new £85. 

TS-297/U Multimeters. 

TS-382D/ U AF/RF Signal Generators, 20 
cps/200 kc/s. 

, TS-497B/UR Signal Generator 2/400 Mc/s. 

TS-509/UR ne Strength Meter 90/400 Mc/s. 


. 


AN/APN-9 
AN/VRC-19 


TS-147A/UP Radar Test Sets. 
TS-917A/CG (Stelma TDA-2) Telegraph Dis- 
tortion Analysers. 


_ ME-22/PCM Decibel Meters-45/+25 DBM. 
‘DuMont 241 5in Oscilloscopes Price £19/10/-. 


Tektronix 541, 543 & 545 spare Tubes Type 
: 5BHP2A. Price £14, 


%* GENERAL CATALOGUE AN/102 1/- % 
* U.S. Mil. Semiconductor Price List S.A.E. 


‘SUTTON ELECTRONICS 


Salthouse, Nr. Holt, Norfolk. Cley 289. 


VYUKARR SO PROFESSIONAL THE YUKAN 
SELF -SPRIN AEROSOL WAY — 
Get these AIR DRYING GREY HAMMER 


or LACK WRINKLE (CRACKLE):.0:..., 


Yukan Aerosol spraykit contains 16 ozs, fine quality 
durable easy instant spray. No stove baking required. 
Hammers available in grey, blue, gold, bronze. |. 
Modern Eggshell Black Wrinkle (Crackle) all at 14/11 
at our counter or 15/11, carria; aid, per push- 
button self-spray can. Also Dural eat and water 
resistant Black Matt finish (12 ozs. self-spray cans 


oops carriage . 

SI IAL OFFER : in plus optional transferable 
Snap-on trigger han alue 5/-) for 18/11, carriage 
paid. Choice ot 13 s¢! lain colours ano primer 
(Motor car quality) also e 


Please enclose cheque or P.O, for total amount to: 


YUKAN, ==" 


3072 EDGWARE ROAD, 
LONDON, W.2. 


Open all day Saturday. Closed Thursday afternoons. & 


NEW RESISTORS 


Carbon film, low noise. 
zW. 10%, 2/- doz., 15/- 100. Large quantities 
4W. 5%, 2/3 doz., 17/3 100. stocked 


4.7Q to 10OMQ. your choice 
(12 preferred values per decade only.) 


NEW SUB-MINIATURE TRANSISTORS. 
BCI22 


.04 x .06 x .O8in., typ. B= 140, f{T=250MHz. 7/6. 
Types for all applications stocked, examples: 
BC108 5/6, 2N3053 7/9, 2N3055 £1, 2N 2147 15/9. 


Comprehensive catalogue giving data on request. 


ELECTROVALUE 
6 Mansfield Place, Ascot, Berkshire 


SERVICES OFFERED 


yon Audio Supply Association, 7/6 p.a. (65-page 
photographically illustrated, non-advertising) hi-fi 
catalogues, 4/6; your best guide for safe buying.—10, 
Clifford St., London, W.1. (111 


i Ress recorder repairs, we specialise in the servicing 
of recorders including professional machines.— 
Telesonic Ltd., 92, Tottenham Court Rd., London, 
W.1. Mus. 8177, 1169 

LECTRONICON, Ltd.—From drawing board to pro- 

duction with minimum delay; let us be your re- 
search development, design and prototype department. 
Pilot production runs a speciality—176, Lythalls Lane, 
Coventry. Tel. Nuneaton 2353 or Coventry 86544. [160 
Ce production costs on wiring of prototype circuits 

and small runs of sub-assemblies by taking ad- 
vantage of company with low overheads.—Lloyd, 
Lonlas, Llandeilo Rd., Crosshands, Llanelli. Tel. 
Crosshands 678. {35 


TEST EQUIPMENT — SURPLUS 
AND SECONDHAND 


GiGNAL generators, oscilloscopes, output meters, wave 
voltmeters, frequency meters, multi-range meters, 
etc., etc., in stock.—R,. T. & I. Electronics, Ltd., Ash- 
ville Old Hall, Ashville Rd., London, E.11. Ley. on 
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BARGAINS! BARGAINS! 


Ex. Government Equipment 


HRO’s, AR88’s, 19 SETS & 
EQUIPMENT, 31 SETS, B44’s, 
88, 38 & 18 SETS, and 


miscellaneous Surplus Equipment 
Complete List I/- (S.A.E.) 


A. J. THOMPSON (Dept. W.W.) 
Eiling Lodge, Codicote, Hitchin, Herts. 
Tel: Codicote 242 


June, 1967 


Thanks to a bulk purchase 
we can offer 


BRAND NEW 
P.V.C. POLYESTER & MYLAR 
RECORDING TAPES 


Manufactured by the world-famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 
good as any other on the market, in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub-standard tapes, 24-hour 
despatch service. 


Should goods not meet with full approval, purchase 
price and postage will be refunded. 
600ft. 


S.P. 3in. i Sin. 
i Jin. 1,200ft. 
L.P. 900ft. 
. 1,800ft. 
D.P. 3in.  400ft. /6 Sin. 1,200fe. 
in. 2,400ft. 
Postage on all orders 1/6 
We can also offer, BRAND NEW PRE-RECORDER 
LANGUAGES COURSES in GERMAN, FRENCH, 
SPANISH AND ITALIAN. , 
Each course consists of 26 step-by-step lessons 
recorded at 33 i.p.s. suitable for two- and 
four-track machines and supplied complete with 
handbook. Normal retail price 59/6. 


Our price 19/6 per course. 


STARMAN TAPES 


28 LINKSCROFT AVENUE, ASHFORD, MIDDX. 
ASH 53020 


SELECTED PAPERS 11 
PAL A VARIANT OF NTSC 
COLOUR T.V. SYSTEMS 


by Dr. W. Bruch 


12/6d. Postage |/6d. 


INTEGRATED ELECTRONICS, by K. J. 
Dean. 28/-. Postage I/-. 


SWITCHING TRANSISTOR HANDBOOK, 
by Motorola. 20/-, Postage |/3d. 


THEORY OF SEMICONDUCTOR JUNC- 
TION DEVICES, by J. H. Leck. 30/-. Postage I/-. 


TRANSISTOR SPECIFICATIONS & SUB- 
STITUTION HANDBOOK, 1967. — Tech 
Press, 21/-. Postage 1/-. : 


RADIO DESIGNER’S HANDBOOK, by F. 
Langford-Smith, 65/-. Postage 4/-. 


RADIO COMMUNICATION, by J. H. 
Reyner and P. J. Reyner. 60/-. Postage 3/-. 


THE RADIO AMATEUR’S HANDBOOK, 
by A.R.R.L., 1967 ed. 40/-. Postage 3/6d. 


INTER: G.E.C. TRANSISTOR MANUAL, 
18/-. Postage 2/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKIST 
of British and American Technical Books 
19-21 PRAED STREET 
LONDON, W.2 
"Phone; PADdington 4185 

Closed Sat. | p.m. 


WIRELESS WORLD 


LY 
SPECIAL RADIO 
CHASSIS OFFERS 


HI-Fl CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 


- Magnificent ‘Continental’ stereophonic 
Radiogram chassis with piano key switches, 
built-in ferrite rod aerial. Comes complete 
with two [0in. elliptical loudspeakers, plus a 
mono/stereo 4-speed automatic’ record 
"changer. Complete 293 gns. (Units available 

separately if required. Chassis only 21 gns.) 

Special terms available of £10/6/6 deposit 

followed by I8 monthly payments of 
£1/7/3 (total H.P. of £34/17/-) plus 17/6 P.P. 
Send £11/4/0 now. 


STEREOPHONIC RADIOGRAM CHASSIS 


The Imperial stereophonic 4-waveband chassis 
has the most advanced specifications yet 
offered in this country. There is a built-in 
ferrite rod aerial, seven piano key buttons, 
controlling mono/stereo selection. Gram Long- 
Medium-Short-FM-ON/OFF. The unit comes 
complete with two [Qin. elliptical loud- 
speakers plus a mono/stereo 4 speed auto- 
matic record changer. Complete £41/9/6. 
Chassis only 294 Gns. 

Special terms available of £13/16/6 deposit 
followed by 24 monthly payments of 
£1/8/10 (total H.P. £48/8/6) plus 17/6 P.P. 
Send £14/14/0 now. 


EMPRESS HI-FI 
AM/FM STEREOPHONIC CHASSIS 


This most advanced Radiogram chassis with 
automatic push button selection covers 
short, medium and long wavebands plus 
V.H.F./F.M. Offered complete with 2 10x6 
speakers. 4 speed Stereo/Mono autochanger, 
only £35/19/6. Chassis only 253 gns. 
Special terms available of £12 deposit 
followed by 18 monthly payments of 
£1/11/7 (total H.P. £40/8/6) plus 17/6 P. & P. 
Send £12/17/6 now. 


All Lewis Radio equipment including 
valves is fully guaranteed for one year, 
free of charge. Send your cheque or P.O. 
today while stocks last to Dept. W.57. 


radio 


LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE 
LONDON, N.14. Telephone: PAL 3733/9666 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 


SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and _ rivets 
EBONITE and BAKELITE PANELS. 

TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. ALL DIAMETERS 

SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone; Clissold 4688. 


RECEIVERS AND AMPLIFIERS— 


SURPLUS AND SECONDHAND 


Ashville Rd., London, E.11. 


4986. 


[-ETALWORK, 


all types cabinets, 
etc., to your own specification, capacity available | 


chassis, 


RO Rx5s, etc-, AR88, CR100, BRT400, G209, S640, 
etc., etc., in stock.—R. T. & I. Electronics, Ltd., | 
Ashville Old Hall, 


Ley. 
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racks, 


for small milling and capstan work up to lin bar. 


PHILPOTT’S METALWORKS, 


Ltd., Chapman 


Loughborough. 


je Aes Sebel at i hr 
College of Technology, Principal E. Jones, M.Sc., || 


Education Comm 


F.R.LC. 


FULL-TIME courses for P.M.G. 
radar maintenance certificate, 


also in electrical 


St., 
{151 


ittee, 


certificates and the 


and 


electronic engineering.—Information from College of 


Technology, Queen’s Gardens, 


Ran, officers see the world. 
appointments. 
Grants available. 


for 


Trainee vacancies during 
Day and boarding students. 


prospectus.—Wireless College, Colwyn Bay. 


Kingston-upon-Hull. 
[154 | 
Sea-going and short | 


1967. 


Stamp 


{128 


t Sere City & Guilds and R.T.E.B. exams.; special- 
ised I.C.S. home-study course will ensure success; 
for details of wide range of exam. and diploma courses 
in radio, TV and electronics, also new practical courses 


London, S.W.11. 


with kits, write to:—I.C.S. (Dept. 522), Parkgate ore 
[iy 


panning 
holes 1’-124” 
in diameter 


In our range of |7 
Models 6 


ADJUSTABLE HOLE 


& WASHER CUTTERS 


Tool bi 


All models available from stock 


Cross Lane, Hornsey, London, N.8 
TEL. FITZROY 2670 


WW—162 FOR FURTHER DETAILS 


cutters 18°, 


The right Adjustable 
tool for tre- hole and 
washer 


o/ 
/O 


Tungsten 
High Speed 


ts 


Write for illustrated brochure of our full range 
with straight or Morse taper 1-4 or Bitstock shank 


AKURATE ENGINEERING CO: LTD. 


EXCLUSIVE OFFER 


PERMANENT OR 
TRANSPORTABLE STEEL 
60-FOOT AERIAL TOWERS 


As supplied te 
British and other Governments 
+ Unique design. 
> Scientific Construction. 
having the following remarkable features. 


* Entirely self, supporting, re- 
quiring no guys, stays, foun- 
dations, pickets or spikes, or 
any attachment to the 


ground, 

* Fittéd with step ladder to the 
top and balcony with railings 
all round (You can walk 
right round the top with both 
hands free.) 

% 12 feet square at base taper- 
ing to 6 feet square at top,. 
they are quite safe when sub- 
ject to gale force winds and 
will accept 50 square feet 
superficial area on top at 
force of 60 m.p.h. They re- 
quire ground area of 20 feet 
square. 

+ Will support up to 2 tons of 
equipment on fop, the whole 

tower can be completely 

lowered to the ground 

by 2 men in 20 

minutes and raised 

in the same time. 

be 


mantled by 3 men. 

% Breaks down for 
transport by 2 ton 
lorry into parts easily handled by 2 men, there are no 
small loose parts, no nuts or bolts to gef lost or damaged; 
all screws and adjustments are fully protected from rust 
and so designed to be free from damage when trans- 
ported or left loose on the ground. 

+ Foolprooi—the Tower cannot be erected if not assembled 
correctly. No skilled labour is required and no’ special 
tools are necessary. 

- Can be raised and lowered, erected and dismantled and re- 
moved as many times as desired. 

+ Everything necessary for the complete Tower to be put 
into use and raised and lowered is provided; full draw- 
ings and instructions. 

These fine Towers were made in England by B.1.C.C. and 

cost the Government £2,200 each, They are BRAND NEW 

and in maker’s original packing. You ean see one erected 
at our premises. 


Cost £2,200 
Price Brand New 
£345 


40-page list of over 1,000 different items in stock 
available—keep one by you. 


* T-200 Panadaptors 450/470 Kes. ... 
% A-L Multi-core Cable Testers 2 Ky. 
* Narda 500 w. Ultrasonic Cleaner 

* Sliding Shelves rack mounting 


2 1 
£25 
& 
1. miles ....-...ceeecccccessasceacnossccacsocccosnccers £ 
%& Metro-Vickers Vacuum Pumps 230 v. A.C. £22 10 
* Precision Mains Filter Units. : 10 
* E.M.I. Recording Bridges. £12 10 
* Avo Geiger Counters...... £710 
* Philco W.S. No. 43 Transmitters 350W...... 5 0 


£7 
* Metro-Vickers HS.500. Waveform Monitors £135 0 


+ E.M.I. 3794 Waveform Monitors on trolleys £45 0 
| * Motorola 6 v. Mobile Transmitters 30/40 Mc/s. £12 10 
* Pen-type Personal Dosemeters.. 15 


* Western Electric Relay Test Sets 
~ Monitor Type 56 and Power Unit 
%* Marconi TF 1053 Noise Meters.. 
* Pod hd eaald Spectrum Analysers 
B/S. wrasceccusecaccncersscacunscsncossscssconssacers 

+ AN/URM-33, 34, 35 Signal Generators 1000, 
8000 Mics. 
+ AN/PDR-27 Radiac Set: 


Carriage extra at eort on all above. 


We have a large quantity of “ bits and pieces” 
we cannot list—please send us your requirements— . 
we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD DORSET 


WESTBOURNE 65051 


WW—163 FOR FURTHER DETAILS. t 


WIRELESS WORLD 


SURPLUS HANDBOOKS 


9 set Circuit & Notes 


6d 

15/- p/p 1/6d 

4/6 vip 6a 
7 6/- post free 
Circuit Diagrams 3/- each, post free. 
R.1L6/A, R.1224/A, R.1355, RF.24, 25 & 26, A.1134, 7.1154 
©,B.300, BC 342, BC 3483, B.M.P. ‘R,’ BC624, 22 SET. 
Resistor Colour Code Indicator, 1/6, p/p 64. 
Postage rates apply to U.K. only. 
Mail order only to: 
INSTRUCTIONAL HANDBOOK SUPPLIES, Dept. 
TALBOT HOUSE, 28 TALBOT GARDENS, LEEDS, 8. 


W.w., 


SPECIALIST SUPPLIERS IN ELECTRONICS, AUTOMATION 
AND ELECTROMECHANICS 


SERVO & ELECTRONIC SALES LTD. 
43, High Street, Orpington, Kent. (Technical enquiries.) : 
Tels.: Orpington 31066, 33976 
67, London Road, Croydon, Surrey. (Main counter sales branch.) 


Tel. 01-688-1512 

Mill Road, Lydd, Kent. (Routine orders.) Tel.: Lydd 252 

A.0./D.C, 3-Digit Digital Lees 0-250V A.C., 0-1,000V D.C. 
/10/~ 

Write for full specification and a copy of our Servo and General Cat, 
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TRANSISTORS - DIODES 
ZENER - VALVES 


All fully guar teed—factory new. 


See our advertisement\st month. S.A.E. for full list. 


OLRUS ELECTRONICS LTD. 
9, Norfolk Place et Frese St.) London, W.2 
ad. 
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TUDY Radio, Television & Electronics with the 
2 world’s larges, home-study organization. I.E.R.E., 
City & Guilds, R.I.E.B., etc. Also practical courses 
with equipment. No books to buy. Write for firee 
prospectus stating subject to I.C.S., Intertext House, 
Parkgate Rd. (Dept. 442), London. S.W.11. [167 


MPERIAL COLLEGE OF SCIENCE AND TECHNO- 
LOGY. Acoustic and Vibration Science. A one-year 
postgraduate course covering an_ individual selection 
from a wide range of subjects such as:— fundamentals 
of communications, physical acoustics, mechanical vibra- 
tions, acoustic properties of materials, non-linear acous- 
tics, marine acoustics, ultrasonics, rigid-body mechanics. 
methods of analysis and computation, etc. Laboratory 
‘and project work is also included. The course leads 
} to the Diploma of Imperial College or the M.Sc. 
(London University) and is run jointly by the Physics 
:@nd Mechanical Engineering Departments of Imperial 
: College. The course is recogised by Science ~ Research 
- Council for the award of Advanced Course Student- 
ships.—Further information from the Registrar, Imperial 
College, London, S.W.7. £1749 


NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application. 
BRASS - COPPER - BRONZE 
ALUMINIUM -: LIGHT ALLOYS 
STAINLESS STEEL 

H. ROLLET & Co. Ltd. 
Howie Street, S.W.I1. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 
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240 ELECTRIC POWER amazes? 


“ AMERICAN DYNAMOTOR UNIT 


Input 12¥. output 200/250v. at 150 to 220 watts, 
Perfect for TELEVISION, POWER TOOLS and all 
universal AC/DC ELECTRICAL EQUIPMENT, gives} 
wondortal results. Price ONLY 12-10-0+ 30/<aan 
Send stamped envelope for full illustrated details; 
‘Dept. SCIENTIFIC PRODUCTS, FLEETWOOD. LANES. 
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PHOTOELECTRIC KIT 


Build 12 EXCITING 
PHOTOELECTRIC DEVICES 
on a Printed Circuit Chassis 


CONTENTS: 2 P.C. Chassis Boards, Chemicals Etching 
Manual, Infra-Red Sensitive Photocell, Latching 
Relay, 2 Transistors, Resis., Cond.‘ Pot., Terminal 
Block. Elegant Case, Screws, etc. In fact, everything 
you need to build a simple but efficient Photo-Switch/ 
Burglar Alarm/Counter, etc. (Project No. 1) which can 
be modified for modulated light operation (Projects 
Nos. 2 and 3). 


PHOTOELECTRIC 
BURGLAR ALARM 
(INVISIBLE BEAM TYPE) 


Also Essential Data, Circuits and Plans for building 12 
PHOTOELECTRIC PROJECTS. (1) Simple Photo- 
Switch. (2) Modulated Light Alarm. (3) Long Range 
Stray-Light Alarm. (4) Relay-less Alarm. (5) Warbling- 
Tone Alarm. (6) Closed-Loop Photoelectric Alarm. 
(7) Projector Lamp Stabiliser. (8) Electronic Projector 
Modulator. (9) Mains Power Supply Unit. (10) 
Automatic Car Parking Lamp Controller. (11) Super 
Sensitive Relay-less Modulated Light Alarm. (12) Car 
Automatic Headlamp Dipper. Basic Kit: 39/6. Post 
and Packing 2/6 (U.K.). : 
OPTICAL KIT 

Everything needed (except plywood) for building | 
Folded-Beam Projector and | Photocell Receiver to 
suit PHOTOELECTRIC PROJECTS. CONTENTS: 
2 lenses, 2 mirrors, Infra-Red Filter, 2 45 deg. Blocks. 
Projector Lamp Holder and Bracket, Plans, etc. Op- 
tical Kit: 19/6. Postage and Packing 1/6. 


EXPERIMENTER’S PRINTED 
CIRCUIT CHASSIS KIT 


BUILD 40 TRANSISTORISED PROJECTS 


on a printed circuit chassis with parts and transistors 
from your spare box. Latest very efficient designs 
for Radios, Amplifiers, Scientific Devices, etc., etc., 
to suit everyone’s needs and interests. The kit 
comprises 4 assorted PC laminate boards, etchant, 
resist. solvent, degreaser, |16-page etching manual 
“Printed Circuits for Amateurs,” 2 miniature Radio 
Dials. Also Essential Design Data, Circuits and 
Printed Circuit, Chassis Plans for building 


40 SUGGESTED PROJECTS 


Many recently developed circuits published for the 
first time including THE SMALLEST 3 RADIOS IN 
THE WORLD: Ring Radio (.70 x .70 x .55in.), 
Wristwatch Radio (1.15 x .80in.), Postage Stamp 
Radio (1.6 x .95in.). Recently invented Triple Reflex 
with self-adjusting. regeneration. (Pat. Pen). Neu- 
tralised Double Reflex. Pocket Transceiver (licence 
required). Solar Loudspeaker Radio, Bacteria Powered 


Radio. Control of Models by Induction (not radio). 
Light-Seeking Robot. Guided Missile. Electronic 
Man!Woman Discriminator. Perpetual Motion Machine. 


4 Pocket Transistor Radios. 4 Amplifiers. 2 Intercoms. 
Burgiar Alarm, 4 Unusual, Crystal Sets, etc., etc. 
All designs suit PC boards enclosed. 
Price of Kit: 8/6. Post and Pack. 1/6 (U.K.) 
Send a S.A.E. for full details, a brief description and 
Photographs of al! 52 Radio, Electronic and Photoelectric 
Projects. Assembled. Dept. Y.E.1 

EXPERIMENTAL ELECTRONIC ENG. 
333 York Rd. LONDON S.W.1I1 
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HAMMERI HAMMER PATTERN BRUSH PAINT 
FOR PANELS, METALWORK, ETC.]. 

3/6 tine just brush one withstands 150°C, oil, water, etc. 

COLOURS: Blue,silver, black or bronze. 2} oz. tins, 3/6. ¥ pint '7/6. 

1 pint 15/-. } gallon 35/-.* 1 gallon 58/-.* Carr. up to.5/-, 9d. up 

to 10/-, 1/9, over 10/-, 3/-. *Sent by road, 

From component shops or direct from the manufacturer. 


FINNEGAN SPECIALITY PAINTS (VW) Mickley Square, 
Stocksfield, Northumberland. Tel: Stocksfield 2280) 
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DINSDALE HIGH QUALITY AMPLIFIER 


Complete sets of Metalwork, engraved Front Panels, 
Printed Circuits and all Ist grade specified Components 
for Mono and Stereo Units. Ancillary Equipment. 
Comprehensive lists available. 


Send 6d. in stamps for lists 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 
7 CURRIE STREET, HERTFORD, HERTS. 


TELEPHONE: HERTFORD 2264, 


ENTHUSIASTS 


for tape recording 
subscribe to the 
Magazine with the 
ZEBRA stripes! 
25/- (U.S.A. $3.75) 
yrly. incl. postage. 

@ FREE SPECIMEN COPY ON REQUEST 
TUDOR STREET. LONDON, E.C.4. FLE. 1455 
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TAPE RECOKDERS FOR 
RESEARCH, INDUSTRY AND 
PROFESSIONAL AUDIO 
single and multichannel 
BCORWELL LANE, HILLINGDON, MDX. 
HAYes 3561 
WW—171 FOR FURTHER DETAILS 


HEATHKIT 


The World’s largest manufacturers of 


ELECTRONIC KITS 


We invite you to visit our showrooms 
at 233 TOTTENHAM CT. RD., LONDON, 
W.1. Telephone 01-636-7349, 


‘Send for free catalogue, Dept. TC5 
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AT LAST! THOSE HARD TO GET 
MICROMINIATURE MICROPHONES 


Sensitive dynamic type. Size less than 0.5” 
square by 0.125” thick. Impedance IK. Ideal 
for built in or external application. Limited 
stocks at only 28/6 each. Post Free. C.W.O. 
MICRO DATA SYSTEMS, 30 BAKER STREET, LONDON, W.1" 
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SPECIAL OFFER! 
No Interest Terms 
ARMSTRONG, 
GARRARD, and 
other HI-FI UNITS, 
334% Deposit, 
Ba!.over12 months. | 
A.L. Stamford Ltd. § 
98 Weymouth Terr., 
London, E.2. 
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WIRELESS WORLD 


EDITORS AND ENGINEERS 


RADIO HANDBOOK 


New, I7th Edition, by W. Orr. 84/-. P. & P. 4/6 


_ Transistor Specification and Substitution 
Handbook, by Techpress 1967. 21/-. P. & P. I/- 
Silicon Controlled Rectifiers, by Lytel, 21/-. 


Computers, Storage and Logoc 
Circuitry, 30/-. P. & P. I/-. 
Radio Amateurs Handbook 1967, 
A-R.R.L., 40/-. P. & P. 4/6. 

Transistor Electric Organs for the Amateur, 
oy Dousls, 18/-. P. & P. I/-. 

orld Radio and T.V. Handbook, by Johan- 
sen, 1967 ed. 32/-. P. & P. I/-. 
Rapid Servicing of Transistor Equipment, 
by King, 30/-. P. & P. I/-. 
Computers Self Taught Through Experi- 
ments, by Brayton, 30/-. P. & P. I/-. 


ed. by 


Where possible 24-hour service guaranteed. 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORTST , LONDON, W.C.2 


(Leicester Square Tube Station) 


| sequence switching operations, etc. 


WANTED. Your redundant or surplus stocks of 
Transformer —Laminations, ‘*C”- -Cores, Enamel 


Copper Wire, Transistors and Diodes. 


GOOD PRICES PAID. 


J. BLACK 
44 GREEN LANE, HENDON, N.W.4. 
Phone: SUNnyhill 1855 & 3033. 
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DINSDALE MK Il AMPLIFIERS 


Printed circuits and parts for mono and stereo 
versions. Special new power amp. printed board 
eliminates earth loop problems. 

BAILEY 20 WATT AMPLIFIER. All parts 
available for this unit including Radiometal-cored 
Driver Transformer and recommended bi-filar 
wound Mains Transformer. 

MULLARD !OW A.B. TRANSISTOR AMPLIFIER. 
SPECIAL CLEARANCE. 
Printed Circuit Boards to Mullard specification 
‘efully drilled and fluxed. Price 4/- each or 7/- for 
two post free. 

Layout Diagrams 9d. each. All other parts 

available. Please send S.A.E. for all Lists. 
HART ELECTRONICS 
321 Great Western Street, MANCHESTER 14 
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TRANSISTOR BARGAINS 


Type Type Type Type 

No. Price No. Price| No. Price No. Price 
OG22 8/- | OC78 8/-| AD140 8/-|BFY51 5/6 
0623 8/-|OC78D —3/-| AD149 8/-|BFY52 5/6 
0025 8/- | OC81 8/-| AFI14 4/-|BY100 = 4/6 
OC26 8/-|OC81D —8/-| AF115 4/-|BYZ12 8 /~ 
0C28 8/- | OC82 8/-| AF116 4/-|\BYZ13  _ 6/6 
0C30 8/-|OC82D —8/-| AF117 4/-|BYZ16 12/6 
0C35 10/- | OC84 4/6| AF118 4)-|GET103  4/- 
OU36 12/6 | OC123 4/6| AF119 4/-|GET113 _4/- 
0038 12/6 | OC169 4/-| AF125 4j-|GET116  10/- 
oc44 8/-| OC170 4/~| AF197 4)- | GET887 4/6 
Oc45 3/- | OC171 4/-| AFZ12 g/-|GET889 4/6 
gras igus fe lucyio§ aiglcuraye 3 
oe }- | OC200 I-|Bovi2 6/6 |GET897 «4/6 
C71 8/-| OASL 2i-l\Sovs3 g/g |GETAS 4/6 
O072 8/-| ACLO7 8/- 18 | on404 6/6 
OC75 3/-| AC126 4j-|BCY34 6/6/QN1012 4/6 
OC76 8/-| AO127 4)-| BCY38 6/6 | rK22C 2/6 
OC77 4j-! Ac128 4J-|BFY50 5/6'TK28C 2/6 


All fully tested and guaranteed. 

Discount for quantity orders available on request. Post and 
packing 1/- per order. 

A. MARSHALL & SON (LONDON) LTD. (Dept. W.W.7), 
28 Cricklewood Broadway, London, N.W.2. Tel. 01-452 0161 


WW—177 FOR FURTHER DETAILS 


SMITHS PRECISION 
SIX MINUTE DELAY 


ACTION SWITCH 
Clockwork actuated 
1 0/6 EACH (3 or more 
! Post 2/6 post free). 
Separate switching up to 6 mins. Each action for loading 
up to 15 amps. 250 volts. For photographic timer, 
‘i etc. Brand new units” 


at a fraction of their value. 


T.V. REMOTE CONTROL 


For Philips I9TGIIIA, 121A, 125A, 
142A, {23TGIIIA, 113A, 121A, 
131A, Stella STI033A; 39A, 43A,(/~ 
53A. Cossor CTI9IOA, 215A, 
CT2310A, 21A, 31A. 

Philips Price 3 gns. 


OUR PRICE 12/6 Post 2/6 


GARRARD GRAM MOTORS 


B.S.S.170. 2 pole, 2,500 r.p.m. 
115 v. A.C. For models, fans, etc. 


eee 15 /- 
TRANSISTOR BOOSTER— 


Cream plastic cabinet speaker with 20ft. 
lead for transistor radio, intercom, mains 
radio, tape recorder. 30 /- Post 
Size: 7Lin. x 54in. x 3in. 2/6 
2 THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETISER 


2007250¢ 3B /- 


Leaflet S.A.E. 

BRAND NEW B.A.S.F. TAPES 
iT 

Post 2/6—3 or 


pair for 230 v. in series. 
Post 2/6. 
DOUBLE YOUR VOLUME ! 


Post 
2/6 


SPECIAL OFFER! 
60 min. Cassette C60 (For Philips etc.) 
7 in. L.P. 1,800 ft. (Cat. LGS35) 45/- 
7 in. D.P. 2,400 ft. (Cat. LGS26) 70/- more post free. 
LL 


RADIO GOMPONENT SPECIALISTS 


337 WHITEHORSE RD., CROYDON Tel: 01-634-1665 


'V and Radio, City é& Guilds, R.T.E.B. Certs., etc., | 
“satisfaction or refund of fee ’’ terms, thous- | 


on. 
ands of passes. For full details of exams and home 
training courses (including practical equipment) in all 
branches of radio, TV, electronics, etc., write for 132- 
page handbook—free; please state’ subject.—British 
Institute of Engineering Technology (Dept. 150K), 
Aldermaston Court, Aldermaston Berks. (148 
Wear pag the Court Postal Training for B.Se: 

(Eng.) Part 1. A.M.I-E.R.E., A.M.S.E., City & 
Guilds, G.C.E., etc., prepares you privately for high 
pay and security as Technician or Technologist, thous- 
ands of passes. For details of exams and courses in 
all branches of Engineering, Building, Electronics, etc. 
(including latest information on C.Eng.), write for 132- 
page handbook—free; please state interest.—British 
Institute of Engineering Technology (Dept. 151K). 
Aldermaston Court, Aldermaston, Berks. ~ (147 


CAPACITY AVAILABLE 


EONS Ltd., for coil winding, assembly and 
k wiring of electronic equipment, transistorised sub- 
unit sheet metal work.—3a, Walerand Rd., 


London, 
$.E.13. Tel. 01-852 1706. {10 


SPECIAL OFFER 


“1 watt §.T.C. 300 Mc/s. N.P.N. Silicon Planar 
ie Transistors. Limited stocks, £1 for six, with 
ata. 


3/- each. OC44, OC45, OC70, OC7I, OCBI, 
OC8ID, OC200, GETI6, GET20. 

ZENER DIODES 
3.9 v. to 26 v. all votrs BETWEEN ¢ w. 3/6, 1.5 w. 
5/-, 7 w. 6/- each. 
4/- each. AFII4, AFIIS, AFII6, AFII7, OCI70, 
Oci7l. : 


Send 6d. for full lists:—inc. S.C.R., Zeners, etc. 


CURSONS, 
78 BROAD STREET, 
CANTERBURY, KENT 
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WE OFFER a large range of Patterns of 


TRANSFORMER LAMINATIONS 


in RADIOMETAL, MUMETAL and H.C.R. 


Stocks of most patterns available. 
Please send for list. 
ALSO AVAILABLE “C” & “E” CORES, 
~ CASE AND FRAME ASSEMBLIES 


J. BLACK 


44, GREEN LANE, HENDON, N.W.4 
Phone: SUNnyhill 1855 & 3033. 
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TO ALL 


Manufacturers, Wholesalers, Importers, 
etc. of the Radio and Electronic Indus- 
tries cite 
We are spot cash purchasers for all types . 
of redundant and surplus stocks. 
Phone or write Hillside 2713 
Stonegrove 7624 
Broadfields Disposals Ltd., ~ 
8, Broadfields Avenue, 
Edgware, Middx 
~ or 
Mayco Products Ltd., 
21 Lodge Lane, 
N. Finchley, N.12 
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LAWSON BRAND NEW TELEVISION 


TUBES 


The continually increasing demand for tubes of the very 
highest performance and reliability is now being met by 
the new Lawson *‘ Century 99” range of C.R.T.s. 


Complete fitting instructions 
are supplied with every tube. 


Terms: C.W.O. Carriage and 


insurance 10/-. “Century 99” are 


absolutely brand new tubes 


LAWSON 
TUBES 


18 CHURCHDOWN ROAD, 
MALVERN, WORCS. 


Tel. MAL 2100 


throughout, manufactured by Britain’s largest C.R.T. 
manufacturers. They are guaranteed to give absolutely 
superb performance, needle sharp definition, screens of the 
very latest type giving maximum Contrast and Light 
output; together with high reliability and very long life. 


“Century 99” are a complete range of tubes, in all 
sizes, for all British sets manufactured 1947-1964. 


Our stocks are very large and we can supply the 
EXACT tube you require by return. 
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12’—£4 : 10:0 
14’—£5 : 10:0 
{7’—£5 : 19:0 
19 —£6 219 20 
21’—£7 : 15:0 
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[DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged Electrical 
Measuring Instruments repaired by L. Glaser & Co. Ltd. 
We specialise in the repair 
REPAIRS of all types and makes of 
Voltmeters, Ammeters, Micro- 
ammeters, Multirange Test 


INSTRUMENT eters” mesctaine taxeans, 


etc. 


As contractors to various Government Departments 
we are the leading Electrical Instrument Repairers in 
the Industry. For prompt.estimate and speedy delivery 
send defective instruments by registered post, or write 


to Dept. W.W.:— 
L. GLASER & CO. LTD. 

1-3 Berry Street, London, E.C.1 
Tel.: Clerkenwell 5481-2 
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BUILDING A “SCOPE” 


Indicator unit type 10Q53. One of the 
finest units to appear on the surplus 
market, modern manufacturer, 10.B.7.G. 
and 3.10 valves, built in E.H.T. unit 
producing 3kV to a modern version of the 
Sin, V.C.R. 517 tube, brilliance, focus x and 
y shift. Controls on front panel, circuit 
diagram supplied. tdeal for conversion 
to an oscilloscope. Size of unit 7in. x 7tin. 
x 19in. long. Brand new in maker’s case. 
60/- carriage 19/-. Circuit diagram sold 
separately, 3/9, if required. 


New Catalogue No. 17. Government and 
manufacturers surplus. Also new com- 
ponents, 3/- post free. 


CII ut » G2 3 NORTH ROAD 
BRIGHTON ¢@ Ale BRIGHTON 
in. o 
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THE ONLY 


COMPREHENSIVE 
RANGE OF RECORD 
MAINTENANCE 
EQUIPMENT 


IN THE WORLD! 


Send stamps value 9d. for 16 
page booklet andsupplement- 
ary data sheet Nos. | and 4 
giving the fullest and latest 
information. 

CECIL E. WATTS LIMITED 

Darby House 

Sunbury-on-Thames, Middx. 
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AIDCOLA, 


(hegé Trede Merk) 


SOLDERING EQUIPMENT 


“THERE 1S NO SUBSTITUTE 
FOR A SOLDERED JOINT 


Where extreme reliability was 
required, 1,300 joints to last 20 
years on the sea-bed, Adcola 
Soldering Instruments were 


specified for consistent efficiency. 


Photograph by courtesy of 
STANDARD TELEPHONES & CABLES LTD. 
For full information 
and sales apply direct to 


HEAD OFFICE SALES & SERVICE 


Telephones: 01 -622-0291 /3 Telegrams: SOLJOINT, LONDON, S.W.4 


AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY. LTD., 673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE 
AGENTS IN ALL LEADING COUNTRIES 
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for repetition soldering processes use 


“cot 


SOLDER 


Precision made solder pellets should reduce 
materially the cost of automatic soldering pro- 
cesses where a very small precise weight of 
solder is required for each joint. Previously 
preforms of solder by the use of discs or spheres 
have often been employed for this purpose which 
have also proved comparatively expensive to 
make owing to accumulation of scrap during 
production. 


After a considerable amount of research it has 
now been made possible to manufacture cylin- 
drical pellets which can be cut to an accuracy of 
-001” from drawn wire which eliminates the 
production of any scrap. 


These Multicore pellets are now available in tin/ 
lead alloys to British and U.S.A. Specifications. 


precision made 


solder 
pellets 


The pellets can be supplied either without flux 
or containing up to 5 cores of non-corrosive 
Ersin flux. Virtually any combination of length 
and diameter pellet is available, the smallest 
standard size having a diameter of -022” and a 
length of -020”. 


Electronic Components 
Show—Olympia May 23-26 


See the first demonstration 


of the new Mark 2 
SOLDERABILITY TEST MACHINE 
on Stand 154 near main entrance 


available! 


Engineers and technicians are invited to write on their 
Company's letterheading for the new comprehensive A4 size 
7th edition of Modern Solders containing complete information 
on the full range of Ersin Multicore Solders, Printed Circuit 
Materials, Solderability Test Machine 
and Automatic Soldering Equipment. 


Multicore Solders Ltd 


Hemel Hempstead, Herts. 
Telephone: Hemel Hempstead 3636 Telex :82363 
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